I_ighi_/I:y:Ier-@

LightCycler® 480 Instrument
Operator's Manual
Software Version 1.5 August 2019

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






Table of Contents

Prologue 9

| Document Information 9
1 Revision History 9
2 Edition Notice 9
3 Training 9
4 Images 9
5 Warranty 9
6 Copyright 10
7 License Information 10
8 Open-Source and Commercial Software 10
9 Trademarks 10
10 Feedback 10

Il Approvals 11

m Contact Adresses 12

v Contents of this Operator’'s Manual 12

\'J Intended Use 12

\'/| Conventions Used in this Operator’s Manual 13

Vil What is New in Publication Version 5.0 15

Vil Warnings and Precautions 15

IX Disposal of the Instrument 19

A Overview 23

1 Introduction 23

2 Features 24
2.1 Hardware 24
2.2 Software 24

3 Specifications of the LightCycler® 480 Instrument 26
3.1 General 26
3.2 Environmental Parameters 26
33 Interfaces 27
3.4 Sample Capacity 27
35 Shipping 27
3.6 Control Unit 27

4 Specifications of the Detection Unit 28
4.1 Excitation 28
4.2 Detector 28
4.3 Optical Filter. 29

4.3.1 Optical Filter Set of the LightCycler® 480 Instrument | 29
432 Optical Filter Set of the LightCycler® 480 Instrument Il 29

5 Specifications of the Thermal Block Cyclers 30

6 Specifications of the Multiwell Plate Barcode Reader 31

7 Specifications of a Handheld Barcode Reader 32

Prologue




Table of Contents

2.1
22
2.3
2.4

3.1

3.2

3.3

3.4
3.4.1
3.4.2

3.5

3.6

3.7

3.8
3.8.1
3.8.2
3.8.3
3.8.4
3.85
3.8.6

1.1

1.2

13

1.4
1.4.1
1.4.2
143
1.4.4

15
1.5.1
1.5.2
153
1.5.4

System Description 35
System Package 35
Installation 36
Installation Requirements 36
Space and Power Requirements 37
Environmental Requirements 39
Installation of the LightCycler® 480 Instrument 40
System Description 44
Description of the LightCycler® 480 Instrument 44
Description of the Block Cycler Unit 48
Description of the Detection Unit 51
Description of the Detection Channels 53
LightCycler® 480 Instrument | Filter Set 53
LightCycler® 480 Instrument Il Filter Set 54
LightCycler® 480 Disposables 55
LightCycler® 480 Reagents 58
Additional Equipment Required 59
Detection Formats for the LightCycler® 480 Instrument 60
Overview 60
Monitoring PCR with the SYBR Green | Dye 62
Monitoring PCR with the LightCycler® 480 ResoLight Dye 63
Monitoring PCR with Hydrolysis Probes 64
Monitoring PCR with HybProbe Probes 66
Genotyping with SimpleProbe Probes 68
Operation 71
Introduction 71
System Start-Up 72
Preparing and Starting a LightCycler® 480 Instrument Run 73
Exchanging the LightCycler® 480 Thermal Block Cycler 76
LightCycler”® 480 Software 81
Basic Software Functionalities 86
Overview of LightCycler® 480 Software 86
General LightCycler® 480 Software User Interface Conventions 87
Starting the LightCycler® 480 Software 88
Understanding the LightCycler® 480 Software Main Window 90
Selection and Navigation Features 96
The Navigator 96
The Query Tab 100
Sample Selector 104
Sample Table 107
Exporting and Importing 108
Exporting Individual LightCycler® 480 Software Objects and Experiment Raw Data............. 111
Exporting Multiple Files Simultaneously 112
Importing Individual Files 115
Importing Multiple Files Simultaneously 116

LightCycler® 480 Instrument — Software Version 1.5




Table of Contents

2 Programming and Running an Experiment 119
2.1 Programming an Experiment 119
2.1.1 Setting Detection Formats 122
212 Defining Programs and Temperature Targets 124
2.1.3 Customizing the Online Data Display 127
2.1.4 Adding Run Notes 128
2.2 Running an Experiment 128
2.3 Entering Sample Information 131
2.3.1 Sample Editor Window 131
232 Sample Editor Action Bar 133
233 Configuring Sample Editor Properties 134
234 Entering Sample Information 135
3 Overview of Experimental Analysis 143
3.1 Overview of Analysis Steps 144
3.2 Using the Analysis Window 146
3.2.1 Selecting Filter Combination and Color Compensation 147
3.2.2 Working with Samples in the Analysis 148
3.2.3 Working with Charts in the Analysis Window 149
3.2.4 Adding Analysis Notes 150
3.25 Removing or Renaming an Analysis 150
33 Exporting Analysis Results 151
4 Quantification 156
41 Overview 156
4.2 Absolute Quantification Analysis 157
4.2.1 Understanding Sample Crossing Points 158
422 Understanding the Role of Standard Curves 158
423 Providing the Standard Curve 160
4.2.4 Performing Absolute Quantification Analyses Using the Second Derivative
Maximum Method 163
4.2.5 Performing Absolute Quantification Analysis Using the Fit Points Method..........cooeeceeneceeen. 166
426 Viewing Results 172
4.3 Relative Quantification Analysis 175
4.3.1 Overview 175
432 Mono-Color or Dual-Color Experiment 178
433 Principle of Relative Quantification Analysis 179
43.4 Performing a Basic Relative Quantification Experiment 181
435 Performing an Advanced Relative Quantification Experiment 183
436 Performing a Relative Quantification Analysis 189
437 Viewing the Results 194
438 Pairing Samples and Creating Result Sets 195
439 External Standard Curves 198
4.3.10 Supplementary Information 199
5 Tm Calling Analysis 202
5.1 Using Melting Curve Profiles to Identify DNA Products and GENotypes .........eeereeeeens 202
5.1.1 Defining a Melt Program 202
5.1.2 Content of a Melting Temperature Analysis 203
5.2 Performing Tm Calling Analysis 204
6 Genotyping 212
6.1 Overview 212
6.2 Endpoint Genotyping Analysis 213
6.2.1 Overview 213
6.2.2 Principle of Endpoint Genotyping 215
6.2.3 Performing an Endpoint Genotyping Experiment 215
6.2.4 Performing an Endpoint Genotyping Analysis 221
6.2.5 Supplementary Functions 227

Prologue




Table of Contents

6.3 Melting Curve Genotyping Analysis 228
6.3.1 Overview 228
6.3.2 Principle of Melting Curve Genotyping Analysis 230
6.3.3 Performing a Melting Curve Genotyping Experiment 231
6.3.4 Supplementary Functions 241

7 Gene Scanning 243

7.1 Gene Scanning with the LightCycler® 480 System 243
7.1.1 High Resolution Melting 244
7.1.2 Components of the LightCycler® 480 System Gene Scanning Assay 246
713 Advantages of the High Resolution Melting Technique 250

7.2 Preparing a LightCycler® 480 System Gene Scanning Experiment 251
7.2.1 Designing the Gene Scanning Assay 251
722 Sample Material 252
7.2.3 PCR Primers 253
724 PCR Reagents 253
725 PCR Parameters 254
7.2.6 Rapid Detection of Amplification Artifacts 256

73 Performing Gene Scanning Analysis 256

7.4 Supplementary Functions 267
7.4.1 Gene Scanning Template 267
7.4.2 Result Control 268

Advanced Software Functionalities 270
8 Color Compensation Analysis 270
8.1 Performing a Color Compensation Experiment 271
8.2 To Apply Color Compensation 278
9 Working with Templates and Macros 279
9.1 Creating and Using Templates 279
9.2 Creating and Using Macros 284
10 Working with Subsets 288
11 Working with Charts 291
11.1 Printing, Exporting, and Copying Charts 291
11.2 Zooming and Panning to View Chart Details 295
12 Working with Tables 297
13 Generating Reports 299
14 Working with Preferences 303

141 Using Chart Preferences 303
14.1.1 Specifying Chart Heading and Label Styles 305
14.1.2 Specifying the Content of Fluorescence Charts 305
14.1.3 Specifying the Appearance of Standard Curve Charts 307
14.1.4 Specifying the Content and Appearance of the Temperature Chart 308
14.1.5 Overriding Default Chart Preferences 308
14.1.6 Creating a Separate Chart Preferences Iltem and Making it the Default........ccoovonecennrceneeees 311

14.2 Using Sample Preferences 312

14.3 Specifying User Preferences 314

15 Administrative Tools 315

15.1 Managing User Access 316
15.1.1 Understanding User Accounts 316
15.1.2 Understanding Groups 316
15.1.3 Understanding Roles 317
15.1.4 Privileges of the Standard User Role 317
15.1.5 Privileges of the Expert User Role 318

LightCycler® 480 Instrument — Software Version 1.5




Table of Contents

15.1.6 Privileges of the Local Administrator Role 319
15.1.7 User Access to Objects 320
15.1.8 Managing Users, Groups, and Roles 326
15.1.9 Working with Roles 329
15.2 Report Settings 331
15.3 Error Log 332
15.4 Database Information 333
15.4.1 Traceable and Research Databases 333
15.4.2 Guidelines for LightCycler®480 Database Backup, Cleanup & Compacting ......................... 334
15.4.3 Database CompactlB Tool 338
15.4.4 How to Handle Databases from Software Version 1.3 or Earlier. 340
15.4.5 How to Handle Objects from Software Version 1.3 or Earlier 340
15.5 Instruments 341
15.6 Detection Formats 345
15.7 Setting the Plate Type 348
16 Diagnostic Tools 349
16.1 Instrument Problem Report 349
16.2 Error Log 350
16.3 Self Test 350
17 Installation and Maintenance of LightCycler® 480 Software 351
17.1 Installing LightCycler® 480 Software 352
17.2 Starting the LightCycler® 480 Software and Connecting an INStrument................eeee. 358
17.3 Saving an Existing Database and Installing Additional Databases 361
17.4 Logging on to Different Databases 366
175 Replacing an Existing Database File with a Database File of the Same Name............ccoccc.... 368
17.6 Setting up a Client/Server Network 369
17.7 Removing LightCycler® 480 Software 371
E Maintenance 375
1 General Maintenance 375
2 Cleaning Instructions 375
2.1 General Cleaning 375
2.2 Preventive Maintenance 375
3 Exchanging the Xenon Lamp 376
4 Exchanging the Ventilation Dust Filters 380
5 Exchanging Fuses 382
F Appendix 391
1 Troubleshooting 391
1.1 Messages in the Message Area of the LightCycler® 480 Software 392
1.2 Instrument Control Software Messages 393
1.3 Hardware Errors 395
1.4 Roche Remote Service 397
2 Ordering Information 398
3 Index 399

Prologue




LightCycler® 480 Instrument — Software Version 1.5




Document Information

Prologue

Prologue

| Document Information

1 Revision History
Operator’s Manual Software Revision date Change description
version version
1.0 1.0 September 2005 First version
2.0 1.2 June 2006 New software version
3.0 1.5 February 2008 New software version
4.0 15 February 2018 Approvals updated

Addendums 1-4 integrated
Safety information updated

5.0 15 August 2019 Windows 10 Update,
Integration of Gene
Scanning
2 Edition Notice

This LightCycler® 480 Instrument Operator’s Manual, Software Version 1.5 is intended
for users of the LightCycler® 480 System, running software version 1.5.1, together with the
Instructions for Use for specific LightCycler® 480 Kits.

Every effort has been made to ensure that all the information contained in this publication
is correct at the time of publishing. However, the manufacturer of this product may need
to update the publication information as output of product surveillance activities, leading
to a new version of this publication.

3 Training

Do not carry out operation tasks or maintenance actions unless you have received training
from Roche Diagnostics. Leave tasks that are not described in the user documentation to
trained Roche Service representatives.

4 Images

The screenshots and hardware images in this publication have been added exclusively for
illustration purposes. Configurable and variable data in screenshots, such as tests, results,
or path names visible therein must not be used for laboratory purposes.

5 Warranty

Any customer modification to the system renders the warranty or service agreement null
and void. For conditions of warranty, contact your local sales representative or refer to
your warranty contract partner. Always perform software updates according to the pro-
vided Roche recommendations.




Document Information

6 Copyright
© 2005—update 2019, Roche Diagnostics GmbH. All rights reserved.

7 License Information

The LightCycler® 480 System software is protected by contract law, copyright law,
and international treaties.

The LightCycler® 480 System contains a user license between F. Hoffmann-La Roche Ltd.
and a license holder, and only authorized users may access the software and use it. Unau-
thorized use and distribution may result in civil and criminal penalties.

8 Open-Source and Commercial Software

The LightCycler® 480 System may include components or modules of commercial
or open-source software. For further information on the intellectual property and
other warnings, as well as licenses pertaining to the software programs included in the
LightCycler® 480 System, refer to the information in the folder “License\” in the elec-
tronically distributed installation package for the product or information provid-
ed in the folder “C:/Program Files (x86)/Roche/LightCycler480/License/” on the
LightCycler® 480 Control Unit. This open-source and commercial software and the
LightCycler® 480 System as a whole can constitute a device regulated in accordance with
applicable law. For more detailed information, refer to the user documentation and
labeling.

Note that the respective authorization is no longer valid according to the corresponding
legislation should any unauthorized changes be made to the LightCycler® 480 System.

9 Trademarks

The following trademarks are acknowledged:

LIGHTCYCLER, HYBPROBE, FASTSTART, and RESOLIGHT are trademarks of Roche.
All other trademarks are the property of their respective owners.

10 Feedback

Every effort has been made to ensure that this publication fulfills the intended use.
All feedback on any aspect of this publication is welcome and is considered during updates.
Contact your Roche representative, should you have any such feedback.
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| Approvals

The LightCycler® 480 System meets the requirements laid down in:

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

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.

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.
(H us

LISTED

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

Laboratory

Equipment

21 CFR Part 11 Compliance

LightCycler® 480 Software, using traceable database type, is designed to provide compat-
ibility” with FDA’s 21 CFR Part 11 requirements.

The software is compatible with the regulations for electronic records (Subpart B).
Since LightCycler® 480 Software does not feature electronic signatures, the regulations for
electronic signatures (Subpart C) are not applicable.

° # Full part 11 compliance of the LightCycler® 480 Software is to be established at the
user’s site and depends on appropriate configuration and setup, and the implementa-
tion of suitable organizational measures.




Contact Adresses

i Contact Adresses

Manufacturer Roche Diagnostics International Ltd.
Forrenstrasse 2
6343 Rotkreuz
Switzerland

Distribution Roche Diagnostics GmbH

Sandhofer Strasse 116
68305 Mannheim
Germany

Distribution in USA Roche Diagnostics
9115 Hague Road
Indianapolis, Indiana
USA

Made in Switzerland

IV  Contents of this Operator's Manual

This Operator’s Manual describes the operation of the LightCycler® 480 System. It con-
tains the following chapters:

Chapter A Overview presents a short introduction to the operating mode of the
LightCycler® 480 Instrument and describes the system’s specifications.

Chapter B System Description contains the installation instructions of the
LightCycler® 480 System and a description of the system’s components and disposables.
This chapter also gives a short overview of the detection formats for the LightCycler® 480
Instrument.

Chapter C Operation describes the operating procedures for the LightCycler® 480
Instrument.

Chapter D LightCycler® 480 Software contains instructions for programming
LightCycler® 480 Instrument runs and performing data analysis.

Chapter E Maintenance describes the maintenance and care procedures required
for the LightCycler® 480 Instrument.

Chapter F Appendix contains troubleshooting and error code information for the
LightCycler® 480 System, oredering information, and the index.

'/ Intended Use

The LightCycler® 480 Instrument is intended for performing rapid, accurate polymerase
chain reaction (PCR) in combination with real-time, online detection, enabling Absolute
or Relative Quantification of a target nucleic acid, as well as post-PCR analysis of the
amplified nucleic acid by Melting Curve analysis.

The LightCycler® 480 Instrument is intended for life science research only and must be
used exclusively by laboratory professionals trained in laboratory techniques and having
studied the Instructions for Use of this instrument. The LightCycler® 480 Instrument is
not for use in diagnostic procedures.
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VI Conventions Used in this Operator’s
Manual

Text Conventions

To present information that is consistent and easy to read, the following text conventions
are used in this Operator’s Manual:

Numbered Steps in a procedure that must be performed in the order listed.

listing

Points to a different chapter in this Operator’s Manual, which

Italic type,
blue should be consulted.

Describes how to proceed when operating the LightCycler ® 480
Software.

Symbols Used in the Publication

In this Operator’s Manual, symbols are used as visual signals:

Symbol Meaning Explanation

WARNING This symbol is used to indicate that noncompliance
with instructions or procedures could lead to physi-
cal injury or even death or could cause damage to
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.

WARNING: To warn of a closing motion of mechanical parts of
CRUSHING OF HANDS ~ equipment.

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

INFORMATION NOTE  Additional information about the current topic or
procedure.

Sk PP

v
v

Procedure continued on next page.

v

End of procedure.
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Symbols Used on Product

Meaning Explanation

»n
<
=
3
=

MANUFACTURER OF On the instrument type plate.
M DEVICE
CE MARK The CE mark on the instrument type plate express-
es conformity with requirements of the directives
relevant for this instrument.
cUL MARK On the instrument type plate.
LISTED
Global Trade Item On the instrument type plate.
GTI N Number
CONSULT THE On the instrument type plate.

OPERATOR’S MANUAL

HOT SURFACE 1. On the margin of the multiwell plate loader.
2. On the surface of the block cycler cover.
3. On the surface of the block cycler unit.
4. On the Xenon lamp unit.

BIO HAZARD On the margin of the multiwell plate loader.

WARNING: On the instrument housing.
CRUSHING OF HANDS

WEEE Electrical and electronic equipment marked with
this symbol are covered by the European directive
WEEE.

The symbol denotes that the equipment must not
be disposed off in the municipal waste system.

> B BB

Abbreviations

The following abbreviations are used:

Abbreviation Definition

ANSI American National Standards Institute

EN European Standard

IEC International Electrical Commission

ISO International Organization for Standardization
LIS Laboratory Information System

n/a not applicable

PCR Polymerase Chain Reaction

Qc Quality Control

SD Standard Deviation

SN Serial Number

UL Underwriters Laboratories Inc.

WEEE Waste Electrical and Electronic Equipment
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VIl What is New in Publication Version 5.0

Additional information about Gene Scanning analysis module, updates related to
Windows 10 operating system and safety information.

VIl Warnings and Precautions

The LightCycler® 480 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® 480 Instrument is carefully read and observed. Please assure that this
safety information is accessible for every employee working with the LightCycler® 480
Instrument.

A To avoid serious or fatal injury, ensure that you are familiar with the system and

safety information provided in the section “Warnings and Precautions” of the
LightCycler® 480 Instrument Operator’s Manual, Software Version 1.5, before you use
the system.

P Pay particular attention to all safety precautions.
P Always follow the instructions in this publication.

Do not carry out operation tasks or maintenance actions unless you have received training
from Roche Diagnostics. Leave tasks that are not described in the user documentation to
trained Roche Service representatives.

Cybersecurity and data privacy for Roche systems installed at customer sites are a shared
responsibility between Roche and each customer. Roche is providing products with ad-
equate protection. In order to ensure that customers operate Roche Products in a privacy
compliant way, we kindly ask you to ensure the following topics:

Access Control

P Physical access to the Product and all attached IT infrastructure (including the analyzer,
computer systems, cables, network equipment, etc.) must be restricted at all times.

Use of operator management built-in functionality in the LightCycler® 480 Software:
P Do not share same operator’s credentials for all lab staff.
P Use a personal user account for each lab staff with appropriate operator level.

P Lock any unused user account (e.g., when staff left).

Network Security

P Customers are responsible for the security of their local area network, especially in
protecting it against malicious software and attacks. This protection might include
measures, such as a firewall, to separate the device from uncontrolled networks. Ensure
that the connected network is free of malicious code.

» The laboratory network and any laboratory infrastructure must be secured against
unauthorized access, malicious software, and cyber attacks.

> All devices and services used in the customer lab infrastructure must be safe and
secured against malicious software and unauthorized access.

P A secure network environment which is resilient to traffic redirection and eavesdrop-
ping must be installed.
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Data Transfer and Data Entry on Analyzers

P Writing patient sensitive information in comment fields can violate patient health
information protection laws. Do not write any patient sensitive information into com-
ment fields, if these laws are applicable for your country.

Secure Data Storage

P Any data backup and data archive that has been exported from the analyzer must be
physically securely stored and protected from any unauthorized access.

P Data access to any data backup or data archive is permitted to authorized persons only.
P Ensure that data backup and data archives are not taken from the safe and secure stor-

age location (e.g., do not take this data outside the laboratory environment).
Cybersecurity and Privacy Awareness

P Perform regular security and privacy awareness trainings for staff handling personal
data in a compliant way and according the privacy principles that are mandatory by
customer regulations.

P Check your analyzer for suspicious activity and report any suspected compromise im-
mediately to your local Roche representative.

P Update to latest software versions provided by Roche as soon as possible.

Handling Requirements

The LightCycler® 480 Instrument is an electromechanical instrument. There is a
potential danger of electric shock or physical injury for the user if the instrument is not
used according to the instructions given in this manual.

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

v

Observe all general safety precautions which apply to electrical instruments.

P Do not access any electrical parts while the LightCycler® 480 Instrument is connected
to the mains.

P Never touch switches or power cord with wet hands.

» Do not open the housing while the LightCycler® 480 Instrument is connected to the
main power supply.

P Never clean the instrument without turning the instrument power switch off and
disconnecting the power cord.

P Users may replace fuses and the Xenon lamp if they follow the procedures described in
in this Operator’s Manual. Any other electrical modification is not allowed and could
render the warranties on the LightCycler® 480 Instrument null and void.

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

P Always wear safety goggles and gloves when dealing with toxic, caustic or infectious
materials.

» This product includes an internal constituent containing a Substance of Very High
Concern (SVHC), Lead (CAS 7439-92-1), in a concentration above 0.1% weight by
weight, as identified under REACH and added to the Candidate List. There is no direct
exposure to the substance when the instrument is operated according to the instruc-
tions for use.

LightCycler® 480 Instrument — Software Version 1.5
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Do not open the block cycler compartment during operation to avoid injury to hands.
The equipment has mechanical parts that are operating within the block cycler.

Personalinjury and infection due to sharps, rough edges, and/or moving partsis possible.
Good Laboratory Practice can reduce the risk of injury. Be aware of your laboratory
environment, be well-prepared, and follow the instructions for use. Some areas of the
instrument may have sharps, rough edges, and/or moving parts. Wear personal pro-
tective equipment to minimize the risk of injury from bodily contact with such parts,
especially in less accessible areas, or while cleaning the instrument. Your personal pro-
tective equipment should be appropriate to the degree and type of potential hazard
(e.g., suitable lab gloves, eye protection, lab coat, and footwear).

Although working with highly purified nucleic acids, for your own safety, consider all
biological material as potentially infectious. Handling and disposal of such material
should be performed according to local safety guidelines.

B Spills should be immediately disinfected with an appropriate disinfectant solution
to avoid spreading contamination to laboratory personnel or equipment.

P Please refer to section Maintenance to find instructions for cleaning the
LightCycler® 480 Instrument.

The multiwell plate holder, the thermal block cycler, the block cycler cover, and the
Xenon lamp are hot while the instrument is operating.

General Precautions

The LightCycler® 480 System is equipped with software, enabling the user of the prod-
uct to connect it with a network. Roche draws the attention of the user to the fact that
such connection may have an adverse effect on the product’s integrity, e.g., due to an
infection of the product with malicious code (viruses, Trojan horses, etc.) or access
by unauthorized third parties (e.g., intrusion by attackers). Roche therefore highly
recommends to protect 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 fire-
wall and has not been designed for such use, Roche assumes no liability in that regard.
All Instruments connected to the customer network must be protected with a Roche
firewall. For further information on this firewall and/or the Roche network security
concept, please contact your local Roche representative.

In the event the user connects the product with any network without using a firewall,
Roche cannot offer any product support regarding any problem resulting from such
network connection. In case of a standalone use of the software of the product on or in
connection with other IT components (e.g., installation on other PCs), Roche assumes
no liability with respect to any interference of the user’s networks and/other IT compo-
nents such use might have. Roche’s liability for the proper functioning of the software
under the respective license and/or purchase agreements with the user shall remain
unaffected.

To improve the security of the Roche systems, a Roche provided firewall must be in-
stalled. From the date of implementation mentioned in this notification all new sys-
tems connected to a network shall be installed with the hardware firewall provided by
Roche. Contact your local Roche representative for detailed information on firewall
products from Roche.
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The LightCycler® 480 Control Unit belongs to the instrument. Installation of addi-
tional software on the LightCycler® 480 Instrument control unit presents the risk of
interference with LightCycler® 480 Software and LightCycler® 480 Software modules,
and could affect result security. The windows image of the control unit provides certain
security and a default Anti-virus software is installed. However, it is essential to take
precautions to ensure that any device, connected to the control unit is checked against
virus.

One control unit is required to operate one LightCycler® 480 Instrument.
Make sure the main switch is freely accessible.

Incorrect location can cause incorrect results and damage to the equipment parts.
Follow the installation instructions carefully. Moving the instrument must be per-
formed only by qualified Roche service personnel.

Electrical sparks can cause an explosion. 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 a fire.

Keep the cover closed while the instrument is connected to the mains and do not
use sprays in the vicinity of the LightCycler® 480 Instrument. During firefighting
operations, disconnect the LightCycler® 480 Instrument from the mains.

Do not manipulate the instrument.

Electrical Safety

The LightCycler® 480 Instrument is designed in accordance with Protection Class I
(IEC). The chassis/housing of the instrument is connected to protection earth (PE)
by means of a cord. For protection against electrical shock hazards, the instrument
must be directly connected to an approved power source such as a three-wire grounded
receptacle for the 230V line. Where an ungrounded receptacle is encountered, a quali-
fied electrician must replace it with a properly (PE) grounded receptacle in accordance
with the local electrical code. An extension must not be used. Any break in the electri-
cal ground path, whether inside or outside the instrument, could create a hazardous
condition.

Under no circumstances should the user attempt to modify or deliberately defeat the
safety features of this instrument. If the power cord becomes cracked, frayed, broken,
or otherwise damaged, it must be replaced immediately with the equivalent part from
Roche Diagnostics.

Warning should be taken seriously. Misuse of the instrument and accessories may

result in harmful consequences.
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IX

Disposal of the Instrument

Disposal Recommendations

All electrical and electronic products should be disposed off separately from the
municipal waste system. Proper disposal of your old appliance prevents potential negative
consequences for the environment and human health.

/2\

"

The instrument must be treated as biologically contaminated-hazardous waste.
Decontamination (i.e., a combination of processes, including cleaning, disinfection
and/or sterilization) is required before reuse, recycling or disposal. Dispose the instru-
ment according to local and/or labor regulations. For more information contact your
local Roche Support personnel.

Prior to disposal, remove any information stored on the control unit. Components
of your control unit such as the computer, monitor, keyboard, etc. which are marked
with the crossed-out wheeled bin symbol are covered by the European Directive
2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste
electrical and electronic equipment (WEEE). These items must be disposed off via
designated collection facilities appointed by government or local authorities. For more
information about disposal of your old product, please contact your city office, waste
disposal service or your local Roche Support personnel.

Constraint

It is left to the responsible laboratory organization to determine whether control unit
components are contaminated or not. If contaminated, treat in the same way as the
instrument.
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Introduction
Overview J
1 Introduction /.

—_—

The LightCycler® 480 System enables you to perform real-time, online PCR combined
with rapid cycling of up to 96 or 384 samples (depending on the thermal block cycler
installed).

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® 480 System provide exact results in a short time.

The optical detection system offers the flexibility to detect a broad range of sequence-
dependent (e.g., HybProbe probes and hydrolysis probes) and sequence-independent
probes (e.g., SYBR Green I).

The streamlined LightCycler® 480 Software provides excellent tools to generate high-
quality data. Advanced software tools facilitate intuitive, fast navigation, allowing easy
programming, data capture and analysis. The sophisticated software offers an unmatched
broad range of supported applications combined with a versatile analysis workflow for
each application:

P Acquire Relative Quantification results in one click with the new fast-tracking Basic
Relative Quantification analysis mode. Or benefit from the extended software capa-
bilities represented by the Advanced Relative Quantification analysis mode.

P Perform Endpoint Genotyping as a fast and easy method for genotyping with
hydrolysis probes. In addition to the well known Melting Curve Genotyping method a
fast-tracking approach is provided for simple experimental setups to analyze a single
SNP with the Endpoint Genotyping method.

» With the LightCycler® 480 Gene Scanning Module, the user can detect heterodu-
plex structures in DNA samples on the LightCycler® 480 Instrument. This assay
requires only routine PCR amplification of the sample followed by a simple, rapid
High Resolution Melting experiment in the presence of LightCycler® 480 ResoLight
Dye. After the experiment, the software analyzes the shape of the melting curves and
groups those that are similar. Samples with known genotype can be included as melt-
ing standards in the experiment, allowing the user to determine genotypes of unknown
samples in the analysis.

To remote control your instrument with a LIMS System, use the additional LIMS
Module.

For more details on the broad range of Software capabilities and their usage, see section
LightCycler® 480 Software.

—_—
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Hardware

2 Features

/_ 2.1 Hardware

—_—

Components

LightCycler® 480 Thermal Block Cycler Unit (96-/384-well) Silver including block cycler
cover

LightCycler® 480 Optical Unit (with five excitation filters, and six emission filters)

Light Emitting Diode, LED (replaces the lamp unit with the Xenon lamp)

2.2 Software

The following section provides a list of the features of LightCycler® 480 Software Ver-
sion 1.5.

General Software Features

Function Feature

Basic Improved overall performance
Guided workflows to ease-up daily work
Improved data handling in all modules

Simplified workflow to open existing experiments, create new experi-
ments and to use macros or templates via the Overview screen

Flexible sort functionalities for all tables

Zoom and multi-select functions in all charts

State-of-the-art batch export functionalities to tab-delimited files
Broader range for melting curve analysis (start at +20 °C)

Sample Editor Flexible Plate View to depict sample information and results, addition-
ally to the well known Table View (also for all analysis modes)

Flexible display of results by different properties

Novel fast-tracking editing tools (e.g., for standard curve setup)

Print function in the multiwell plate image for pipetting purposes

Multi-select and zoom functions in all multiwell plate images
Macro functions  Display of the macro summary information

Check of the barcode reader plate ID and input field plate ID (optional)
before starting the macro run

Import of sample names and notes during a macro run

Abort of macro runs
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Software

Analysis Modules

Module Feature

Endpoint Genotyping  Fast-tracking approach for simple experimental setups to analyze
analysis a single SNP

Easy to interpret result figures (e.g., scatter plot, amplification
curves)

Relative Quantification Pairing for multiple reference genes and for multiple targets and
analysis references

Two different replicate statistics: mean or median
Display of more detailed information on the standard curves
Two independent analysis modes for Basic and Advanced Relative

Quantification analysis:

Basic Relative Quantification analyses for results with just
one click based on the AAC,-Method with defined analysis
parameters.

Advanced Relative Quantification analyses for highly reliable
results due to the extended range of parameters which can be
integrated and flexibly combined in this module.

Gene Scanning High Resolution Melting technique for rapid and efficient discovery
analysis of genetic variations in DNA fragments.

Automated grouping algorithm efficiently identifies new variants
with high sensitivity.

Reliable detection of single-base variants.

Administrative and Diagnostic Tools

Databases Installation of a traceable, or a research (non-traceable) database
User management Admin, Expert, and Standard user roles

Instrument Instrument self test

Error logs Export of error and operation logs

Overview




Specifications of the LightCycler® 480 Instrument

General

w

Specifications of the LightCycler® 480
Instrument

The specifications given below are identical for the LightCycler® 480 Instrument I and the
LightCycler® 480 Instrument II.

The LightCycler® 480 Instrument is equipped with a block cycler unit accommodating
either 96- or 384-well format:

.1 General

w

w

2 Environmental Parameters
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Overview

Interfaces

3.3 Interfaces

The LightCycler® 480 Instrument provides the following external interfaces:

Interface Device

LAN 10/100 Base T Connection to control unit for instrument control and data transfer

3.4 Sample Capacity

Number of samples per run 96 or 384

Sample volume » 96-well thermal block cycler: 10 — 100 pl
» 384-well thermal block cycler: 5 — 20 pl

Smaller reaction volumes down to 3ul
are possible but require an oil overlay.

3.5 Shipping

The LightCycler® 480 Instrument is shipped in a palletized styrofoam container encircled
by a cardboard box.

The original shipping container must be transferred unopened to the installation site.
On delivery, carefully inspect the containers. Make a note of any indications of physi-
cal damage, and record your observations in the accompanying shipping documents.
It is essential that you report any suspected damage immediately to Roche Diagnostics
and to the shipping agent before accepting the unit.

Use only the original packaging for transportation or relocation of the LightCycler® 480
Instrument.

3.6 Control Unit

A fully equipped control unit is delivered by Roche with the LightCycler® 480
Instrument.

° By using special software (laboratory information management system, LIMS) it is
possible to access the LightCycler® 480 Control Unit by remote control and to combine
it, for example, with an automated robotic plate-loading system. To enable this func-
tionality, you must install the optionally available LightCycler® 480 LIMS Interface
Module. Contact your Roche representative for more information.

Y
/=

—_—




Specifications of the Detection Unit

Excitation

)

Specifications of the Detection Unit

/_ 4.1 Excitation

—_—

Xenon

Xenon reflector lamp

-]
(1]

Wattage 100 W
Lifetime > 500 h
LED

White power LED

Wattage 10 W

©
(1

Lifetime > 10,000 h

o~

2 Detector

Monochrome CCD camera
Resolution 1024 x 1344 pixel
Integration time 10msto 10 s

Integration time selection Dynamic or manual

< 0.2 nmol/I fluorescein, typically 0.1 nmol/I
(20 pl reaction volume)

Reproducibility CV < 0.15%

Crosstalk well-to-well < 0.2% optically
< 0.02% with software correction
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Optical Filter
4.3 Optical Filter
For the LightCycler® 480 Instrument two different filter sets exist: /‘
p Filter set of the LightCycler® 480 Instrument I /

— —
» Filter set of the LightCycler® 480 Instrument II

4.3.1 Optical Filter Set of the LightCycler® 480 Instrument |

Excitation wavelengths (nm) Bandpass Band Width (BW)
450 nm 30 nm
483 nm 35 nm
523 nm 20 nm
558 nm 30 nm
615 nm 30 nm

Emission wavelengths (nm) 500 nm 20 nm
533 nm 20 nm
568 nm 20 nm
610 nm 20 nm
640 nm 20 nm
670 nm 20 nm

4.3.2 Optical Filter Set of the LightCycler® 480 Instrument Il

Excitation wavelengths (nm) Bandpass Band Width (BW)

440 nm 35 nm

465 nm 25 nm

498 nm 40 nm

533 nm 25 nm

618 nm 35 nm
Emission wavelengths (nm) 488 nm 20 nm

510 nm 20 nm

580 nm 20 nm

610 nm 20 nm

640 nm 20 nm

660 nm 95 nm (long pass)

Overview




Specifications of the Thermal Block Cyclers

Optical Filter
5 Specifications of the Thermal Block
,‘ Cyclers
( Two different thermal block cycler units are available for the LightCycler® 480 Instrument:

— —
P LightCycler® 480 Thermal Block Cycler Unit 96 Silver
P LightCycler® 480 Thermal Block Cycler Unit 384 Silver

Temperature control Peltier-based heating and cooling

Temperature range +37 to +99°C
+20°C starting temperature to perform specific
Melting Curve analysis if required

Heating rate 96-well block: 4.4°C/s
384-well block: 4.8°C/s

Cooling rate 96-well block: 2.2°C/s
384-well block: 2.5°C/s
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Overview

Optical Filter

6 Specifications of the Multiwell Plate

Barcode Reader

° The multiwell plate barcode reader is an integral part of the block cycler unit. It is used

for automated identification and identifier (ID) tracking of PCR multiwell plates.
During plate loading, the linear barcode present on the LightCycler® 480 Multiwell
Plates is scanned.

Supported barcode types » Code 39 (250 — 500 pm; Code with Checkdigit,
min. code length = 2)

» Code 2 of 5 (250 — 500 pm; Code with Check-
digit, min. code length = 2)

» Code 128 (250 — 500 pm; min. code length = 2)

Maximum label size 68.0 x 6.5 mm




Specifications of a Handheld Barcode Reader

Optical Filter
7 Specifications of a Handheld Barcode
,‘ Reader
( You can purchase a handheld barcode reader for the LightCycler® 480 Instrument as

— — . . . . . .
an optional accessory which is connected to the control unit via a USB interface. Please

contact your local Roche Service representative.

Additional information to improve the reading performance of a barcode
application.

Recommendations for printing quality measurement for successful barcode reading:

A) Roche recommendations for visible inspection of printed barcodes

P The printing should be of good contrast (dark black on white background).

P The background should be solid white (no transparency, no patterns, no color),
non-reflecting material.

P Check for sharp edges and clear lines of the barcode bars (no fringed lines).

v

Quiet zone of the barcode must be respected (white space on the left/right of the bars).

P When scratching on the barcodes with the fingers or fingernails, the printed barcodes
should hold and not smear, even if body oil, disinfectants, or other fluids are used;
notice any wrinkles.

B) Standardized barcode quality measurement using a barcode verifier

Different barcode verifiers are available, allowing a standardized barcode quality mea-
surement according to ISO/IEC 15416 standard which corresponds with the former US
standard ANSI X3, 182-1990.

Roche recommends ISO/IEC grade 3.5 to 4.0 (ANSI A) or ISO/IEC grade 2.5 to <3.5
(ANSI B) for reliable barcode reading.
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Chapter B  System Description

Instructions for the installation of the
LightCycler® 480 Instrument and a
description of system components and
consumables
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System Description

System Description

1 System Package

The table below lists all components delivered with the LightCycler® 480 System package.
Use this list to check the completeness of all components.

@ After opening, check for damage that may have occurred during transportation. Report
any signs of damage or missing items to your local Roche Diagnostics representative.

Quantity Component

1 LightCycler® 480 Instrument, 96-wells
or
LightCycler® 480 Instrument, 384-wells

1 LightCycler® 480 Control Unit (incl. monitor)
1 LAN Cable (3 m)

4 Ventilation Dust Filters

1 Sealing Foil Applicator

1 Protective Cap Lens

10 Fuse 5x20 3.15AT 250V ULR/IEC
10 Fuse 5x20 8AT 250V ULR/IEC

10 Fuse 5x20 T 10A H 250V ULR/IEC
10 Fuse 5x20 16AT 250V ULR/IEC

1 Mouse Pad

1 Accessory box white

° The LightCycler® 480 Software 1.5.1, the LightCycler® 480 Manuals, and the License
text is available on the Roche control unit in the folder
“C:\Program Files\Roche\LightCycler480_InstallPacks\”.

The power cable for the LightCycler® 480 Instrument, for the control unit, and for the
monitor are delivered separately by the local affiliate (specifications, see section Installation
Requirements).




Installation

Installation Requirements

2 Installation
2.1 Installation Requirements
P Place the LightCycler® 480 Instrument on a level surface in the upright position.

» Do not place the LightCycler® 480 Instrument next to instruments that cause vibra-
tion, electromagnetic interference, or have high inductance (e.g., refrigerators, centri-
fuges, or mixers).

P Peripheral instruments connected to the LightCycler® 480 Instrument must meet the
IEC 950 (UL 1950) standard.

> All plugs used with the LightCycler® 480 System (instrument, control unit, monitor)
should have the same phasing to prevent switch-on peaks and electronic noise gener-
ated by other instruments or by the power supply itself.

P Use only specified power cords and LAN connector supplied with the system package.
Detachable Power Cords Set for Roche Systems and Instruments.
Due to differences in country-specific standards, the power cord sets have been removed

from the system / instrument deliveries and have to be ordered by the local affiliate (speci-
fications, see table below).

Before you use a power cord, check the markings on the plug, cable, and on the appliance

coupler. In addition, check the type of cable, the cross section and the values on the instru-
ment type plate.

Type/Model of detachable Power Cord Mark(s) of

Set (max. 3 m/12 ft cable length outside  conformity

system/instrument)

Power Cord  Three pole plug type CEE VII or equivalent ENEC or VDE or

Set (EV) according to local country rated for min. <HAR>, or equiva-
16 A/250 V with cable HO5VV-F3G with min. lent country approval
1.50 mm? and with appliance coupler marked on the plug,
IEC-60320 C19 rated for min. 16 A/250 V cable, and on the

appliance coupler

=

Power cord  Three pole plug type NEMA or equivalent UL, CSA, or equiva-

Set (US) according to local country rated for 20 A/125 V or  lent country approval
20 A/250 V with cable SJT with min. 12 AWG and  marked on the plug,
with appliance coupler cable, and on the
IEC-60320 C19 rated for min. 20 A/125 V or appliance coupler.
20 A/250 V

=

» Do not place the instrument in direct sunlight or close to radiators or heating
devices.

» Do not put (heavy) devices on top of the instrument.
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Space and Power Requirements

22 Space and Power Requirements

Place the LightCycler® 480 Instrument on a site that can support the following instrument
requirements:

Dimensions The LightCycler® 480 Instrument is 57.4 cm wide, 58.8 cm long and
49.7 cm high.

Bench 65 kg including control unit components.
loading
capacity

The LightCycler® 480 Instrument has a weight of approximately 55 kg.

> The LightCycler® 480 Instrument operates at 200 — 240 V
(50/60 Hz).

» The instrument can be connected to a single-phase or dual-phase
supply only. The mains current consumption capacity must not be
exceeded.

» There are no special provisions for protective grounding.

ﬁ Any break in the electrical ground wire, whether inside or outside
the instrument, or disconnection of the electrical ground connec-
tion could create a hazardous condition.

Do not under any circumstances attempt to modify or deliberately
override the safety features of this system.

> The LightCycler® 480 Instrument uses 1500 VA maximum. The
control unit consumes approximately an additional 500 VA.

Depending upon the quality of electrical grounding of the local
mains, an uninterruptable power supply (UPS) could be required.
An UPS is not provided with the LightCycler® 480 Instrument. We
recommend that you contact a local supplier that can provide a
UPS in accordance with the electrical requirements specifica-
tions. If the instrument will be connected to a UPS, the following
requirement should be met: “Online / Direct Mode”.
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Space and Power Requirements

Ventilation There are no specific ventilation requirements other than to ensure the
following:

» The ventilation inlet of the electronic rack (1) is not obstructed.
The ventilation inlet is located in the upper left corner of the back
instrument panel. There should be a horizontal gap of at least 4 cm
between this inlet and any surrounding wall, partition or other
obstacle.

» The ventilation outlets (2) of the thermal block cycler are not
obstructed. These outlets are located in the lower right corner of
the back instrument panel and the lower left corner of the left
instrument panel. Do not place anything in front of these outlets.

Figure 1 Ventilation inlet (1) and outlet (2) at the rear side and left side of the
instrument

» The ventilation inlet of the thermal block cycler (3) and the
ventilation inlet of the power box (4) are not obstructed. These
inlets are located in the lower right side of the instrument.

-

\ \ |
‘ mmmu d
J-—'

Figure 2 Ventilation inlets at the right side of the instrument
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Environmental Requirements

A gap of 4 cm is recommended between the back of the instrument
and the wall, to allow access to the power supply fan filter and the
electronic rack.

A minimum clearance of 40 cm must be available on the right side
of the instrument to allow access to the block cycler unit and elec-
tronic rack fan filter, and to enable safe ejection and loading of the
multiwell plate loader.

A gap of 20 cm is required on the left side of the instrument to allow
access to the instrument side cover.

A gap of 5 cm is required above the instrument cover to allow the
cover to be lifted.

23 Environmental Requirements

The LightCycler® 480 Instrument has been designed to safely operate within specifications
according to CE and UL certified technical standards at ambient room temperatures
between +15°C and +32°C, relative humidity between 30% and 80% (no condensation)
and at an altitude up to 2000 meters above sea level (850 — 1050 hP). Atmospheric condi-
tions should conform to Pollution Degree II.

Environmental conditions that exceed these specifications could result in instrument
failure or could cause incorrect test results.

ﬁ Keep the instrument in a dry place. Moisture could cause malfunction.
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Installation of the LightCycler® 480 Instrument

2.4 Installation of the LightCycler® 480 Instrument

The original shipping containers must be transferred unopened to the installation site.
The LightCycler® 480 Instrument should be unpacked and installed only by authorized
Roche Diagnostics service personnel. In this case, you need take no further action until
the arrival on site of authorized Roche Diagnostics service personnel. Should this not be
possible, follow these steps to install the instrument successfully:

P Unpack the instrument:
Carefully inspect the container for damage. Report any damage to your local
Roche Diagnostics office before accepting the unit.
P Lift the LightCycler® 480 Instrument out of the box by holding it on the left and right
sides, and place it on a solid level surface in the upright position.
To carry and lift the the instrument, place your hands under the base of the instru-

ment. For this purpose, the instrument base plate provides four recessed carrier grips.

Due to the weight of the instrument, two or more people are needed to lift the
instrument.

Figure 3 Diagram showing the location of carrier grips at the instrument base plate.
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Installation of the LightCycler® 480 Instrument

Allow sufficient space to the left, right and behind the instrument to ensure sufficient
cooling of the electronic components (for details, see section Space and Power Require-
ments). Ensure that there is absolutely nothing placed below the base or behind the rear
of the LightCycler® 480 Instrument (e.g., paper, plastic film, etc.). For details, see section
Space and Power Requirements.

Failure to provide the proper ventilation space could cause damage to the instrument
due to overheating.
P Remove the transport locking device:

The transport locking device is a foam part that is inserted into multiwell plate loader to
prevent it from unwanted movement during transport.

@ Remove the transport locking device during the installation process before the instru-
ment is switched on. Otherwise, the block cycler door will be locked and the multiwell
plate loader will be deadlocked due to motor movement.

o To remove the transport locking device, open the block cycler door and manually pull

out the multiwell plate loader. Remove the foam insert serving as a transport lock-
ing device and push back the drawer. For opening the block cycler door, see section
Exchanging the LightCycler® 480 Thermal Block Cycler.

oy =

@ Do not discard the transport locking device. Store the transport locking device
in the white accessory box together with the fuses, the dust filters, and the
protective cap.

e While pressing down on the red lever, pull out the thermal block cycler. Remove the
multiwell plate that is placed on the plate mount. Push the thermal block cycler back
into position and close the door.
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Installation of the LightCycler® 480 Instrument

P Connect the power cable: The LightCycler® 480 Instrument runs with an operating
voltage of 200 to 240 V. Connect the instrument to the mains socket using the specified
type of detachable power cord. The main voltage input circuits are located at the lower
back of the instrument.

Mains switc

Mains socket

Figure 4 Location of mains switch and socket at the instrument’s power box.

Do not touch mains cables when your hands are wet. Do not attempt to connect or
disconnect either of the mains 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.

P Unpack the components of the LightCycler® 480 Control Unit (i.e., computer, key-
board, mouse, and monitor).

P Place the control unit components beside the LightCycler® 480 Instrument and con-
nect the power cables.

° We recommend placing the control unit to the left of the LightCycler® 480 Instrument
to provide free access to the multiwell plate loader and the block cycler door which are
located in the right instrument panel. Also, power outlets for all control unit compo-

nents should be easily accessible.

Follow the same precautions regarding handling of power cables as stated above.
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Installation of the LightCycler® 480 Instrument

» Connect the network cable: The LAN (10/100 Base T) interface with the LAN mode
switch is located in the center of the instrument back panel. Plug the network cable
into LAN interface named DATASTATION.

@ Use the LAN cable provided with the instrument. The LAN cable must not be longer
than 3 m.

LAN mode switch

"ﬁ‘.’" LAN
¢ 1 (10/100) Base T)
interfaces

/‘@

Do not plug the network cable into the LAN interface named HUB.

Figure 5 LAN interface at the rear side of the instrument

@ The control unit that comes with the LightCycler® 480 Instrument has two LAN inter-
faces: Use the RJ45 port located on the main board of the control unit to connect with
the LightCycler® 480 Instrument. The connection between instrument and control

unit must always be a direct connection. You cannot connect them via a network hub.

P (Optional) Connect an external hand-held barcode reader to the control unit via a
USB interface.

» Connect mouse, keyboard, monitor, power cables, and printer (optional) to the back
of the computer. The connectors are shaped to ensure connection only in the proper
orientation. For more information on connecting the printer to the PC, refer to the
manual that is delivered with the printer.

° A printer is not included in the LightCycler® 480 System package.
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3 System Description

3.1 Description of the LightCycler® 480 Instrument

The LightCycler® 480 Instrument is a rapid thermal block cycler with integrated real-time,
online detection capabilities. This set-up enables homogeneous PCR to be performed, i.e.,
simultaneous amplification and detection of target nucleic acids. Detection of target nu-
cleic acid is performed by adding either a fluorescent double-stranded-DNA-specific dye
or sequence-specific oligonucleotide probes labeled with fluorophores. Both approaches
allow measuring the generation of PCR products during amplification, the basis of quan-
titative PCR (qPCR). Post-PCR analysis of previously generated PCR products by Melting
Curve analysis is either used for PCR product characterization or detection of mutations
(i.e., single nucleotide polymorphisms). The possibility to freely combine five excitation
and six emission filters allows analysis of signals from multiple dyes in multiplex PCR
assays. For details on available detection formats, see section Detection Formats for the
LightCycler® 480 System.

The main building blocks of the LightCycler® 480 Instrument are the following:

P Block cycler unit, including exchangeable thermal block cycler with block cycler cover
(available in two versions: for 96- or 384-multiwell PCR plates), ventilation, multiwell
plate loader, and multiwell plate barcode reader

P Detection unit consisting of the following
» Lamp unit, housing the Xenon excitation lamp

P Optics unit, including the liquid light guide, excitation and emission filters wheel,
and the CCD camera

P For LightCycler® 480 Instruments with an LED, the lamp unit and the liquid light
guide are no longer used since the LED lamp is directly mounted to the Optics unit.

All components are assembled on the instrument chassis and shielded by the instrument
housing.

Electronic rack
Filter wheels
CCD camera
Chassis LED with heat sink

Ventilation inlets
with fan

Block cycler
cover (heated lid)

Multiwell-plate loader

‘Thermal block cycler

Figure 6 Diagram showing the main building blocks of the LightCycler® 480 Instrument.
Left: LightCycler® 480 with Xenon lamp
Right: LightCycler” 480 with LED lamp
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Description of the LightCycler® 480 Instrument

Electronic rack

Filter wheels

Chassis

Lamp unit

Detection unit

Block cycler cover
(heated lid)

block cycler door
with ventilation fans

Status LED .

Figure 7 Main building blocks of the LightCycler® 480 Instrument (instrument cover removed)

The front of the LightCycler® 480 Instrument provides two status LEDs which inform the
user of the hardware status. The push button for opening and closing the multiwell plate
loader is located next to the two LEDs. The instrument cover can be lifted and moved to
the right from the front to access the internal instrument components. For instance, the
instrument cover must be lifted to exchange the Xenon lamp. (For details about exchang-
ing the Xenon lamp, see section Maintenarnce.)

Cover

LightCycler 480
)

Status LED

Multiwell plate
loader push button

Figure 8 Front view of the LightCycler® 480 Instrument
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The right side of the instrument provides the PCR multiwell-plate loading mechanism
as well as access to the thermal block cycler through the block cycler door. The multi-
well plate loader is ejected and retracted by pressing the push button on the front of the
instrument. (For more information about loading a multiwell plate, see section Preparing
and Starting a LightCycler® 480 Instrument Run.) If you use both available block cycler
versions (i.e., for 96- and 384-well PCR plates), open the block cycler door to exchange
the thermal block cycler and its corresponding heated block cycler cover. (For more details
about exchanging the thermal block cycler, see section Exchanging the LightCycler® 480
Thermal Block Cycler.)

-

PCR multiwell
plate loader

Block cycler
door

Figure 9 View of the right side of the instrument

Figure 10 View of an ejected multiwell plate loader
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&

Block cycler door
with block cycler

Block cycler ventilation

cover
(heated lid)

Thermal
block
cycler

”||H

Figure 11 Block cycler door opened allowing a view of the inserted thermal block cycler and block
cycler cover

The back of the instrument houses the power box with instrument mains and mains
switch, and the LAN interface required for connecting the LightCycler® 480 Instrument
to the control unit. (For details about instrument mains and LAN connection, see section
Installation.) The ventilation inlet (for the instrument electronic rack; equipped with a
dust filter) and ventilation outlet (for the thermal block cycler and power box) are located
on the back of the instrument.

Ventilation inlet
with dust filter

LAN interfaces
and switch

Block cycler
and powerbox

Power box with ventilation outlet

instrument mains,
main switch, and
fuses

Figure 12 View of the back of the LightCycler® 480 Instrument

The LightCycler® 480 Software is an integral part of the system and controls both the
PCR process (including detection) and the successive data analysis and data output.
(LightCycler® 480 Software is described in detail in section LightCycler® 480 Software.)

The LightCycler® 480 Instrument works in combination with specially designed
PCR reagent kits. Optimal performance of the system is achieved only by using the
LightCycler® 480 Instrument in combination with the dedicated LightCycler® 480 System
reagent kits and LightCycler® 480 System disposables.
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3.2 Description of the Block Cycler Unit

There are two different thermal block cycler units for the LightCycler® 480 Instrument:

P LightCycler® 480 Thermal Block Cycler Unit Silver for 96-multiwell plates.

P LightCycler® 480 Thermal Block Cycler Unit Silver for 384-multiwell plates.

Both block cycler units consist of the following main components:

» Thermal block cycler, which includes the multiwell plate mount, Peltier elements,
Therma-Base, cooling elements (heat sink) and electronics interface
Block cycler cover (heated lid)
Multiwell plate loader

>

>

P Multiwell plate detector

» Multiwell plate barcode reader

» Block cycler door with fans

The thermal block cyclers with accompanying block cycler cover are available in two
versions:

» For 96-multiwell plates

» For 384-multiwell plates.

Electronics

/ interface

Cooling
elements

,’,/ Multiwell

plate mount

Handhold Therma-Base

Figure 13 Thermal block cycler of the LightCycler® 480 Instrument (384-multiwell PCR plate version)
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Each version of the thermal block cycler has a matching block cycler cover. The lid has
96 or 384 pinholes (depending on the version) allowing fluorescence detection by the
detection unit through the closed lid. During cycling the block cycler cover is pressed onto
the PCR multiwell plate and heated to +100°C. This heating minimizes evaporation of
the reaction mixture during thermocycling, and, therefore, it is not necessary to cover the
reaction mixture with oil or wax.

Figure 14 Figure 15: Top view of the 96-well (left) and 384-well (right) block cycler cover

The thermal block cycler is driven by six Peltier elements. In combination with an im-
proved heat-transfer technology (Therma-Base), this enables PCR to be completed in less
than 40 minutes (384-multiwell plate). Therma-Base is a heat equalizer which moves a
concentrated heat load and distributes it to a surface area many times greater than is pos-
sible using conventional cyclers, thus reducing the overall component temperature and
ensuring homogeneous heat transfer.

The block cycler unit is easily accessible through the block cycler door in the right instru-
ment panel. The thermal block cycler, including the block cycler cover, is provided in a
storage box. This box takes up the block cycler and cover enclosed in the loading device,
which is used to facilitate block exchange. (For full details about exchanging the thermal
block cycler and block cycler cover, see section Exchanging the LightCycler® 480 Thermal
Block Cycler.) Using the loading device, the thermal block cycler can be exchanged within
minutes.

To cool the thermal block cycler during operation, the block cycler door in the right
instrument panel is equipped with two high-efficiency fans. The air flow is guided through
the instrument and expelled at the back on the right side.
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Once the appropriate thermal block cycler is installed, the only manual handling step the
user must perform is loading and removal of the PCR multiwell plate. The PCR multiwell
plate is taken up by the multiwell plate loader, which moves the plate into the block cycler
unit and places it on the multiwell plate mount of the thermal block cycler. The loader is
moved out from and into the instrument by pressing the push button on the front of the
instrument. For white plates a built-in plate detector checks whether the correct multiwell
plate type (96-or 384-well) has been inserted properly.

If clear plates are used, the sensor has to be disabled by selecting the Clear Plates option
in the software before the run is started.

Furthermore, the built-in multiwell plate barcode reader can be used to read the plate
ID bar code label. The scanned plate ID is automatically transferred to LightCycler® 480
Software. The PCR multiwell plate is adjusted on the thermal block cycler to ensure that
the reaction wells are centered exactly under the pinholes in the block cycler cover. In
addition, the detection unit optimizes its position relative to the block cycler cover using
fluorescent markers present on the lid surface. By this means, emitted fluorescent light is
efficiently detected by the detection unit.

The LightCycler® 480 Instrument can also be connected to a LIMS system via the
LightCycler® 480 LIMS Interface Module which then controls opening and closing of
the multiwell plate loader to perform automated loading. Furthermore you can start an
experiment using a macro, get the experiment status, read the multiwell plate barcode,
and receive results via a LIMS connection.

Both versions of the thermal block cycler are available as individual accessories (including
block cycler cover, storage box, and loading station):

LightCycler® 480 Thermal Block Cycler Unit (96-well) Silver Cat. No. 05 015 219 001
LightCycler® 480 Thermal Block Cycler Unit (384-well) Silver Cat. No. 05 015 197 001

LightCycler® 480 Instrument — Software Version 1.5
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33 Description of the Detection Unit

The detection unit consists of two main components:

P Optics unit consisting of the excitation and emission filter wheel, reference channel
to monitor the light source intensity, and mirrors to distribute the light to the MWP.

P CCD camera calibrated to the optics unit.

Excitation filter wheel

Emission filter wheel

Optical path

CCD camera

PCR multiwell plate

Figure 15 Diagram of the LightCycler® 480 Detection Unit

The LightCycler® 480 Instrument uses a Xenon reflector lamp, or a white LED as excita-
tion light source. The lamp emits light in a broad wavelength range, making it possible to
use different fluorophores.

Xenon reflector lamp

The Xenon lamp requires a stabilization phase of approximately two minutes to reach full
intensity. The lamp is shut off automatically after 10 minutes of instrument inactivity.
This delay ensures that no additional prewarming is needed for a subsequent run that is
performed within a short time of an initial run. The Xenon lamp has an average lifetime of
at least 500 hours. After 1,000 operating hours, there is a small chance that the lamp may
explode; therefore, the instrument will give a warning to replace the lamp.

Light intensity is measured automatically by the instrument, and the user is informed
when the intensity falls below a minimum limit ensuring sufficient excitation efficiency.
The Xenon lamp can be exchanged manually by the user: Operation by a Roche Service
representative is not necessary. For details about exchanging the Xenon lamp, see section
Maintenance.

White power LED

The white power LED is the successor of the Xenon lamp and has the same functionality.
The LED is passively cooled and directly placed on the heat sink. The average lifetime of
the LED is >10,000 hours and therefore a lamp exchange by the customer is not required.




System Description

Description of the Detection Unit

The light emitted by the Xenon lamp is passed to the optics unit through a liquid light
guide. A light pipe at the end of the light guide generates a uniform illumination and
converts it from a round to a rectangular profile to match the shape of the PCR multi-
well plate. The actual wavelength used for excitation of fluorophores in the amplification
reaction is determined by the chosen excitation filter. Excitation filters are located in a
revolving filter wheel, which is driven by a stepper motor with six filter positions. Five of
these positions are equipped with excitation filters (for details, see section Specifications of
the Detection Unit), while the sixth position is used for taking a “dark picture”. This dark
picture is taken every time the instrument is restarted and is used for dark correction of
the pictures taken during a LightCycler® 480 Instrument run.

The LED is mounted directly to the Detection Unit. With the change of the light source,
the liquid light guide is now obsolete.

After passing the excitation filter, the light is projected to the PCR multiwell plate through
a large field lens that efficiently collects rays also from lateral wells of the plate. The optics
module adjusts the light beams so that each reaction well in the PCR multiwell plate is il-
luminated with exactly the same slight angel (2°) through the pinholes of the block cycler
cover. In the same way, fluorescent light emitted by the excited fluorophores in the am-
plification reaction is passed vertically into the optics module. This ensures that (1) there
are no shading effects within the plate wells and (2) there are absolutely no distortions
or variations in the signals coming from wells located at the edges of the PCR multiwell
plate compared to center wells, enabling homogeneous sensitivity over the complete plate.
Achieving homogeneous sensitivity over the complete imaging range is further supported
by an in-built automated flatfield correction, specific for each individual detection unit.

The fluorescent light emitted by the PCR multiwell plate again enters the optics mod-
ule and is then guided through a second filter wheel carrying six emission filters (for
details, see section Specifications of the Detection Unit). Finally, the fluorescent signals are
detected by the CCD camera. At the heart of the camera lays a CCD chip with a resolution
of 1024 x 1344 pixels. Temperature of the chip is controlled to minimize generation of
stray electrons which otherwise would contribute to thermal noise. Acquisition time of
the CCD camera is adjusted either manually or dynamically (i.e., the integration time is
adjusted by signal dynamics to ensure an optimal ratio to the signal strength) by the in-
strument software. Before measurements are transferred to the LightCycler® 480 Control
Unit and software, further corrections and data reduction are performed.

In parallel to the fluorescent signals emitted by the PCR multiwell plate, a reference chan-
nel measures the intensity of the light source. The measured values are used to compen-
sate for possible intensity fluctuations that could influence the intensity of fluorescent
signals. This measure guarantees the lowest possible intra- and inter-assay variance.

° Because excitation and emission filters are placed on filter wheels, detection of dye-
specific fluorescence cannot be performed simultaneously in multicolor assays. Rather,
one detection “channel” is measured after the other. Time required to switch the filter
position is less than 0.65 seconds. The recommended combinations of excitation and
emission filters for the dyes used in LightCycler® 480 Instrument real-time PCR assays
are predefined in the LightCycler® 480 Software as “detection formats”. Because only
those signals specific for the selected filter combinations are measured, always make

sure to use appropriate detection formats.

LightCycler® 480 Instrument — Software Version 1.5
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3.4 Description of the Detection Channels

The five excitation filters and six emission filters of a LightCycler® 480 Instrument filter
set can be freely combined to enable optimal excitation of fluorophores and exact mea-
surement of emitted fluorescence signals.

The excitation—emission filter pairs can either be used singly in mono-color applications
or in successive combination for multicolor applications. You will find suitable filter pair
combinations used in either mono- or multicolor applications as predefined detection
formats in LightCycler® 480 Software (e.g., the “Multi Color HybProbe” detection format
combines the Red 610, Red 640 and Cy5 filter pairs). For details, see section Detection
Formats.

° The LightCycler® 480 Instrument can simultaneously detect signals from two or more

dyes, which make it possible to obtain more information from a single reaction. The

channels chosen for analysis depend on the fluorescent dyes used in the experiment.

In a multicolor reaction, the wavelengths of light emitted by the dyes overlap, causing

one channel to pick up signals from more than one dye. This so-called cross-talk can

cause misleading data. “Color Compensation” is required to correct for this bleed-

over between channels in multicolor experiments. For details on how to perform Color

Compensation on the LightCycler® 480 Instrument, see section Color Compensation
Analysis.

For multicolor hydrolysis probe assays, it is strongly recommended to use dark quench-
er dyes (i.e., dye molecules which efficiently quench the fluorescence of a FRET reporter
dye without emitting fluorescence themselves). (For details see section Monitoring
PCR with hydrolysis Probes.)

3.4.1 LightCycler”® 480 Instrument | Filter Set

The table shows excitation—emission filter combinations of the LightCycler® 480 Instru-
ment I filter set recommended for fluorophores used in various different real-time PCR
detection formats:

Fluorophore Excitation Emission Detection Format
Filter Filter
LightCycler® Cyan 500 450 500 Hydrolysis Probes (Reporter)
SYBR Green | 483 533 SYBR Green |
Fluorescein (Fluos / FAM) 483 533 Hydrolysis Probes (Reporter)

HybProbe Probes (Donor)
SimpleProbe Probes

VIC / HEX / Yellow555 / 523 568 Hydrolysis Probes (Reporter)
Joe HybProbe Probes (Acceptor)
LightCycler® Red 610 558 610 Hydrolysis Probes (Reporter)

483 610 HybProbe Probes (Acceptor)
LightCycler® Red 640 483 640 HybProbe Probes (Acceptor)
Cy5 615 670 Hydrolysis Probes (Reporter)

483 670 HybProbe Probes (Acceptor)

Besides the dyes listed in the table above all dyes that are compatible with the
excitation and emission filter wavelengths can be measured by the LightCycler® 480
Instrument I.
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3.4.2 LightCycler® 480 Instrument Il Filter Set

The table shows excitation—emission filter combinations of the LightCycler® 480 Instru-
ment II filter set recommended for fluorophores used in various different real-time PCR
detection formats:

Fluorophore Excitation Emission Detection Format
Filter Filter
LightCycler® Cyan 500 440 488 Hydrolysis Probes (Reporter)
SYBR Green | 465 510 SYBR Green |
Fluorescein (Fluos / FAM) 465 510 Hydrolysis Probes (Reporter)

HybProbe Probes (Donor)
SimpleProbe Probes

498 580 Hydrolysis Probes (Reporter,
only in combination with
Cyan 500)
VIC / HEX / Yellow555 / HB8 580 Hydrolysis Probes (Reporter)
Joe
LightCycler® Red 610 533 610 Hydrolysis Probes (Reporter)
498 610 HybProbe Probes (Acceptor)
LightCycler® Red 640 498 640 HybProbe Probes (Acceptor)
Cy5/Cy 5.5 618 660 Hydrolysis Probes (Reporter)
498 660 HybProbe Probes (Acceptor)

Besides the dyes listed in the table above all dyes that are compatible with the
excitation and emission filter wavelengths can be measured by the LightCycler® 480
Instrument L
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3.5 LightCycler® 480 Disposables
Specially designed PCR multiwell plates are available for the LightCycler® 480 Instrument:

» LightCycler® 480 Multiwell Plates 96/384, clear
» LightCycler® 480 Multiwell Plates 96/384, white

Well geometry and material of these plates are optimized to ensure best heat transfer, a
prerequisite for specific PCR and fast cycling rates. Furthermore, these plates generate
minimal autofluorescence which is important to achieve a good signal-to-noise ratio in
detection. The multiwell plates come together with matching self-adhesive sealing foils.

Use only the PCR multiwell plates recommended in this Operator’s Manual. The block
cycler unit of the LightCycler® 480 Instrument has an in-built plate type detector that
detects and distinguishes the LightCycler® 480 Multiwell Plates. When clear plates are
used, the sensor has to be disabled by selecting the Clear Plates option in the software
before the run is started.

Use the clear multiwell plates only with recommended formats, hydrolysis probes and
SYBR Green I.

° All multiwell plate types have two notches on each of their long sides to allow handling
of the plates by robotic loading instruments.

° The multiwell plates carry a barcode label (Code 128, 8 characters) on the long side
at row A. This barcode label represents a running plate ID that can be read by the
Multiwell barcode reader.

Figure 16 LightCycler® 480 Multiwell Plate 96 white (left) and clear (right)

Figure 17 Clear LightCycler” 480 Multiwell Plate 384 white (left) and clear (right)
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Before loading the LightCycler® PCR multiwell plate into the LightCycler® 480
Instrument, make certain that it is sealed properly with the self-adhesive sealing foil.
The adhesive LightCycler® 480 Sealing Foil is pressed onto the plate with an appropri-
ate force, to produce a tight seal. Sealing the plate is essential for eliminating evapora-
tion at high temperatures. Use only the recommended sealing foil. During Roche pro-
duction of the sealing foil, DNAses and RNAses are thermally destroyed. Centrifuge
the filled and sealed LightCycler® PCR multiwell plate just before loading it into the
LightCycler® 480 Instrument.

4

Figure 18 LightCycler® 480 Sealing Foil

In addition, the LightCycler® 8-Tube Strip Adapter Plate allows the usage of LightCycler®
8-Tube Strips:

LightCycler® 8-Tube Strip Adapter Plate (Cat. No. 06 612 598 001) The LightCycler®
8-Tube Strip Adapter Plate can only be used with the LightCycler® 480 Instrument I and
LightCycler® 480 Instrument II, 96-well version.

P LightCycler® 8-Tube Strips (white) (Cat. No. 06 612 601 001)

P LightCycler® 8-Tube Strips (clear) (Cat. No. 06 327 672 001)

Figure 19 LightCycler® 8-Tube Strip Adapter Plate on top of a standard multiwell plate 96 (MWP)
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Figure 20 LightCycler® 8-Tube Strips (white and clear)

o 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 adapter plate. If the mount is loaded asymmetri-
cally, the block cycler cover is charged asymmetrically and the instrument could be
damaged.

Always centrifuge the filled and capped tube strips before loading them into the instru-
ment. Always wear gloves and take care not to contaminate the caps. Fingerprints and
other staining on the caps can affect the results.

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 dfter cleaning it, as this can lead to unreliable results or incorrect integration
time.

Using strips other than specified above may harm the instrument and could result in
the instrument crashing, or reduce the lifetime of the thermal block.

LightCycler® 480 Multiwell Plate 96, 50 plates with Cat. No. 04 729 692 001
white 50 sealing foils
LightCycler® 480 Multiwell Plate 384, 50 plates with Cat. No. 04 729 749 001
white 50 sealing foils
LightCycler® 480 Multiwell Plate 96, 50 plates with Cat. No. 05 102 413 001
clear 50 sealing foils
LightCycler® 480 Multiwell Plate 384, 50 plates with Cat. No. 05 102 430 001
clear 50 sealing foils
LightCycler® 480 Sealing Foil 1 x 50 foils Cat. No. 04 729 757 001
LightCycler® 8-Tube Strip Adapter 1 piece, adapter plate  Cat. No. 06 612 598 001
Plate The adapter plate
can be used multiple
times
LightCycler® 8-Tube Strips (clear) 10 x 12 clear strips Cat. No. 06 327 672 001
and caps
LightCycler® 8-Tube Strips (white) 10 x 12 white strips Cat. No. 06 612 601 001

and clear caps
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3.6 LightCycler® 480 Reagents

The LightCycler® 480 Real-Time PCR System includes generic master mixes tailor-made
for each of the main LightCycler® 480 Instrument applications (gene identification, gene
quantification, genotyping). The LightCycler® 480 Instrument master mixes have been
adapted to the special rapid cycling environment of the LightCycler® 480 Instrument and
to the different probe chemistries supported by the system. Optimal experimental results
can therefore only be obtained when LightCycler® 480 Instrument and reagents are used
in combination. Due to the differences in design (dimensions, material) of the respec-
tive reaction devices, reagents are tailor-made and must not be interchanged between
LightCycler® 480 System and the capillary-based LightCycler® 2.0 and 1.5 instruments.

Enzyme variants and buffer conditions have been carefully chosen and optimized for each
application:

P LightCycler® EvoScript RNA SYBR® Green I Master is designed for sensitive, high-
specificity, high-precision one-step RT-qPCR especially for gene expression assays.

P LightCycler® EvoScript RNA Probes Master is designed for sensitive, high-specificity,
high-precision one-step RT-qPCR especially for gene expression assays with Hydro-
lysis Probes.

P LightCycler® Multiplex RNA Virus Master is a one-step RT-qPCR Master Mix for sen-
sitive and reliable multiplex detection of viral RNA targets and internal controls.

P RealTime ready RNA Virus Master is designed for fast, highly sensitive and specific
real-time one-step RT-PCR analysis of viral RNA.

P LightCycler® Multiplex DNA Master is optimized for multiplex qPCR, compatible
with the LightCycler® 480 or the LightCycler® 96 Real-Time PCR Systems.

P LightCycler® 480 High Resolution Melting Master is designed for specific DNA
amplification and high-resolution melting analysis. The mix contains LightCycler® 480
ResoLight Dye for detection of double-stranded DNA.

» LightCycler® 480 SYBR Green I Master contains components which help to minimize
primer-dimers.

P LightCycler® 480 Probes Master is designed for real-time PCR using the LightCycler®
480 Instrument in combination with suitable probes (e.g., hydrolysis probes, and oth-
ers) and gene-specific primers. The kit is ideally suited for hot-start PCR assays for
gene quantification and Endpoint Genotyping assays.

P LightCycler® 480 RNA Master Hydrolysis Probes is an easy-to-use hot-start reaction
mix, specifically adapted for one-step RT-PCR under the rapid and accurate cycling
conditions of the plate-based LightCycler® 480 Instrument using hydrolysis probes as
the detection format.

P LightCycler® 480 Genotyping Master is optimized for Melting Curve analysis with
HybProbe or SimpleProbe probes.

» RNA Process Control Kit is used for monitoring the complete process of virus detec-
tion, from sample preparation to RT-qPCR.

P DNA Process Control Kit is used for monitoring the complete process of pathogen
detection, from sample preparation to qPCR.

Since all mixes are provided as one-component master reagents, reaction setup requires
only the addition of template DNA, primers and (except for experiments with SYBR
Green I or ResoLight) probes. The mixes can be used with different types of DNA (e.g.,
genomic, cDNA) or RNA (e.g., total RNA, mRNA) in the case of the LightCycler® 480
RNA Master Hydrolysis Probes, and are ideally suited for high-throughput applications in
96- or 384-well plates. All master mixes have an extended room temperature stability for
maximum robustness in automated highthroughput applications.
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Each master mix is optimized for a fixed MgCl, concentration, which works with nearly
all primer combinations. No adjustment of the MgCl, concentration is needed to amplify
different sequences. The only exception is the LightCycler® 480 High Resolution Melting
Master, where MgClL is provided as an extra vial to adjust.

LightCycler® 480 PCR master mixes are all based on enzymes compatible with hot-start
protocols. When used on the LightCycler® 480 Instrument, these protocols have been
shown to significantly improve the specificity, sensitivity, and yield of PCR. For example,
heat-labile blocking groups on some of the amino acid residues of FastStart Taq DNA
Polymerase make the modified enzyme inactive at temperatures below +75°C. Therefore,
no primer elongation occurs during the period when primers can bind nonspecifically.
The FastStart Taq DNA Polymerase is activated by removing the blocking groups at a high
temperature (i.e., during the pre-incubation step at +95°C).

All LightCycler® 480 PCR master mixes contain a dNTP mix including UTP instead
of dTTP. Therefore they can be used in conjunction with heat-labile Uracil-DNA
N-Glycosylase (UNG) for carry-over prevention during PCR.

3.7 Additional Equipment Required

The following additional equipment is required to perform real-time PCR assays with the

LightCycler® 480 System:

P Standard swing-bucket centrifuge containing a rotor for well plates with suitable
adaptors

P Nuclease-free, aerosol-resistant pipette tips

P Pipettes with disposable, positive-displacement tips

P Sterile reaction (Eppendorf) tubes for preparing master mixes and dilutions
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3.8 Detection Formats for the LightCycler® 480 Instrument

3.8.1 Overview

The LightCycler® 480 Instrument makes use of fluorescent dyes for online, real-time
monitoring of both the generation of PCR products during cycling and melting of PCR
products in post-PCR Melting Curve analysis. Fluorescence signals measured during
cycling are correlated with the amount of PCR product in the reaction, allowing the cal-
culation of input copy number of the target nucleic acid (possible both with sequence-
independent and sequence-specific detection formats). Fluorescence measurements taken
during post-PCR Melting Curve analysis are either used for PCR product characterization
(in sequence-independent detection formats) or genotyping (in sequence-specific detec-
tion formats). For maximum flexibility, the LightCycler® 480 Instrument supports several
fluorescent analysis formats and can use a broad range of probes and dyes:

P Sequence-Independent Detection Assays
Rely on fluorophores that bind to all double-stranded DNA (dsDNA) molecules
regardless of sequence; for example SYBR Green 1.
P Sequence-Specific Probe Binding Assays
Rely on fluorophores coupled to sequence-specific oligonucleotide probes that
hybridize to their complementary sequence in target PCR products:
P Single-labeled probes (SimpleProbe chemistry)
P Hybridization probes (HybProbe chemistry)
P Hydrolysis probes (5"-nuclease assay)

° Other assay formats may also be adapted for real-time PCR on the LightCycler® 480
Instrument. For example, adaptable probe formats include Bi-Probes (iFRET-Probes),
Molecular Beacons and Scorpions. However, it is essential that any fluorescent dye used

in an analysis is compatible with the optical unit of the LightCycler® 480 Instrument.
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HybProbe and hydrolysis probe chemistries use the fluorescence resonance energy
transfer (FRET) principle, which is based on the transfer of energy from one fluorophore
(the donor) to another adjacent fluorophore (the acceptor).

The following are primary conditions for FRET:

» Donor and acceptor molecules must be close to each other

P Excitation spectrum of the acceptor must overlap fluorescence emission spectrum of
the donor

» Dipole orientations of donor and acceptor must be approximate parallel

Donor Acceptor

Excitation Excitation

Emission Emission

—_—

The donor dye is excited by the light source of the LightCycler® 480 Instrument by
choosing an excitation filter that matches the dye’s absorption maximum (e.g., 483 nm for
fluorescein). This wavelength excites certain electrons in the donor molecule from ground
level to a higher energy level. This energy is released by the following:

» Emitting fluorescent light of different, longer wavelength

P Transfer of energy to the acceptor dye (e.g., LightCycler® Red 640). When the energy
is released, the electrons return to ground level. By transferring energy to the acceptor
molecule, fluorescence of the donor itself is quenched.

The FRET process can be used in various ways to generate a sequence-specific signal dur-
ing PCR. While hydrolysis probe chemistry is based on quenching the fluorescence of the
donor dye (the acceptor dye is thus called quencher), the HybProbe chemistry uses the
fluorescence emission of the acceptor dye.

1D
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3.8.2 Monitoring PCR with the SYBR Green | Dye

Generation of PCR products can be detected by measurement of the SYBR Green I fluo-
rescence signal. SYBR Green I intercalates into the dsDNA helix. In solution, the unbound
dye exhibits very little fluorescence; however, fluorescence (measured at 530 nm) is greatly
enhanced (100-fold) upon binding to DNA due to conformational changes. Therefore,
during PCR, the increase in SYBR Green I fluorescence is directly proportional to the
amount of dsDNA generated. Since SYBR Green I dye is very stable it is the reagent of
choice when measuring total DNA quantity.

The following are the basic steps of DNA detection by SYBR Green I during real-time PCR
on the LightCycler® 480 System:

o x During annealing, PCR primers hybridize to the
t 1 target DNA strand and form small regions of
dsDNA where SYBR Green | intercalates: the
fluorescent signal slightly increases.

i

o In the elongation phase, more dsDNA is
formed and more SYBR Green | dye can
intercalate: the fluorescent signal increases.

e At the end of the elongation phase, all DNA
has become double-stranded and the
maximum amount of SYBR Green | is
intercalated. The fluorescence is measured
(530 nm) at the end of each elongation phase.

i R ik W e o

Since SYBR Green I binds to any dsDNA, the SYBR Green I format cannot discriminate
between different dsDNA species. The specific product, non-specific products and primer-
dimers are detected equally well. Any double-stranded PCR artifact contributes to signal
intensity, which could result in overestimation of the concentration of the target sequence.

To determine whether only your desired PCR product has been amplified, you can per-
form a Melting Curve analysis after PCR. PCR product characterization by Melting Curve
analysis is based on the fact that each particular double-stranded DNA molecule has its
characteristic melting temperature Tm, at which 50% of the DNA is double-stranded and
50% is melted, i.e., single-stranded. The most important factors that determine the ther-
mal stability of dsDNA are length and GC content of the molecule.

During a melting curve run, the reaction mixture is slowly heated up to +95°C, which
causes melting of dsDNA and a corresponding sharp decrease of SYBR Green I fluores-
cence when the temperature reaches the Tm of a PCR product present in the reaction.
The LightCycler® 480 Instrument continuously monitors fluorescence over temperature
transitions. In Melting Curve analysis using LightCycler® 480 Software these data are
then displayed as a melting curve chart (fluorescence [F] vs temperature [T]). The Tm
of a PCR product present in the reaction can be estimated from the inflection point of
the melting curve. But the Tm is more easily discerned using the LightCycler® 480 Basic
Software Tm Calling analysis module by plotting a derivative melting curve (-dF/dT)
where the center of a melting peak corresponds to the point of inflection.
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If the PCR generated only one amplicon, Melting Curve analysis will show only one melt-
ing peak. If primer-dimers or other non-specific products are present, they will be shown
as additional melting peaks. Checking the Tm of a PCR product can thus be compared
with analyzing a PCR product by length in gel electrophoresis.

3.83 Monitoring PCR with the LightCycler® 480 ResoLight Dye

LightCycler® 480 ResoLight Dye belongs to a new generation of saturating dsDNA-
binding dyes that can detect the presence of heteroduplexes formed during PCR (e.g.,
if the sample is heterozygous for a particular mutation). Its possible applications there-
fore exceed those of other, more traditional DNA-staining dyes such as, SYBR Green 1.
LightCycler® 480 ResoLight Dye (measured in the SYBR Green I channel) is not toxic to
amplification enzymes. Thus, high concentrations of the dye do not affect the PCR but
completely saturate the dsDNA in the sample.

r3311711221T11111"

As with any dye used in melting experiments, the HRM dye fluoresces strongly only when
bound to dsDNA. This change of fluorescence during an experiment can be used both to
measure the increase in DNA concentration during PCR amplification and, subsequent-
ly, to measure temperature-induced DNA dissociation during High Resolution Melting.
When these fully saturating dye molecules dissociate from dsDNA during melting, there
is only little chance for them to re-bind to other unoccupied sites. This makes the melt-
ing process highly homogeneous and the acquired signals very sharp. Under these condi-
tions, even small changes in the melting curve result in subtle, but reproducible changes
in fluorescence.
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3.8.4 Monitoring PCR with Hydrolysis Probes

Hydrolysis probe assays can technically be described as homogeneous 5'-nuclease assays,
since a single 3"-non-extendable (due to phosphorylation) 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 (fluorescent quenching takes place
via FRET). During PCR, the 5"-nuclease activity of the polymerase cleaves the hydrolysis
probe, separating the reporter and quencher. In the cleaved probe, the reporter is no lon-
ger quenched and emits a fluorescent signal when excited.

The LightCycler® 480 Instrument can detect hydrolysis probes that are e.g., labeled with
the reporter dyes LightCycler® Cyan 500, FAM, HEX, LightCycler® Red 610, LightCycler®
Red 640, or Cy5. Hydrolysis probes can be used separately or in combination, which per-
mits either single- or multicolor detection.

For multicolor hydrolysis probe assays, it is strongly recommended to use dark quench-
er dyes (i.e., dye molecules which efficiently quench the fluorescence of a FRET reporter
dye without emitting fluorescence themselves). Roche Diagnostics recommends the
use of BHQ-2 (quenching range 550 — 650 nm) for all hydrolysis probe reporter dyes
listed above. Alternatively, DABCYL (quenching range 380 — 530 nm) can be used for

quenching LightCycler® Cyan 500, FAM, or HEX.

o A hydrolysis probe carries two fluorescent
*3,, dyes in close proximity, with the quencher dye
suppressing the reporter fluorescence signal.
The 3’-end of the probe is phosphorylated, so
it cannot be extended during PCR.

e In the annealing phase of PCR, primers
and probes specifically anneal to the target
sequence.

e As the DNA polymerase extends the primer,
it encounters the probe. The polymerase then
cleaves the probe with its inherent 5"-nuclease
activity, displaces the probe fragments from

4{ the target, and continues to polymerize the
FrrTTTITETG 4 new amplicon.
o In the cleaved probe, the reporter dye is no
longer quenched and therefore can emit
Q fluorescent light that can be measured by
o one detector channel of the LightCycler® 480

Instrument. Thus, the increase in fluorescence
from the reporter dye directly correlates to
the accumulation of released reporter dye
molecules (and thus indirectly to the amount
of PCR products). As with SYBR Green |,

the fluorescent signal of the reporter dye is
measured at the end of the elongation phase.
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In the hydrolysis probe format, Melting Curve analysis cannot be performed, because
generation of the fluorescent signal does not depend on the hybridization status of the
probe but on digestion of the probe. Therefore, this type of assay requires a different
experimental approach for genotyping: the Endpoint Genotyping method.

For a digestible hybridization complex to form correctly, the hydrolysis probe must
anneal to the target before primer extension. The Tm of the probe should be only
slightly higher than the Tim of the PCR primer, so the hybridization complex is stable.

Two principle PCR run programs are possible for hydrolysis probe assays. Both two-
step and three-step PCR programs will provide suitable experimental results. High-
er MgCl, amounts in the amplification solution might be necessary to ensure stable
hybridization of the hydrolysis probe and favor the hydrolysis event. The amplicon
should be short (up to 150 bp) and when performing a two-step PCR program the
temperature for annealing and elongation should be around +60°C.
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3.8.5 Monitoring PCR with HybProbe Probes

In the HybProbe detection format, two specially designed, sequence-specific oligonucle-
otide probes labeled with different fluorescent dyes, called donor and acceptor, hybridize
to the target sequences on the amplified DNA fragment in a head-to-tail arrangement,
thereby bringing the two dyes into close proximity. The donor dye (e.g., fluorescein) is
excited by choosing the appropriate excitation filter (483 nm). When the two dyes are
close to each other, the energy emitted by the donor dye excites the acceptor dye (e.g.,
LightCycler® Red 640) attached to the second HybProbe oligonucleotide, which then
emits fluorescent light at a different wavelength. The amount of fluorescence emitted is
directly proportional to the amount of target DNA generated during PCR.

° The LightCycler® 480 Instrument can detect HybProbe probes that are labeled with
the acceptor dye LightCycler® Red 610, LightCycler® Red 640, or Cy5. These labeled
HybProbe probes can be used separately or in combination, which permits either
single- or multicolor detection. Use fluorescein (FLUOS) as donor dye. Note, that the
donor-acceptor combination FLUOS-HEX is not suitable as the spectra of both dyes

are too close to each other.

o In the example shown, the HybProbe donor
Q [ probe is labeled with fluorescein at the 3"-end,

while the HybProbe acceptor probe is labeled
at the 5"-end with a Light Cycler® Red dye
(the acceptor probe is also 3"-phosphorylated
to prevent extension). (Note that this set-up
might also be reversed: acceptor probe labeled
at the 3’-end and donor probe labeled at the
5-end.) Hybridization does not occur during
the denaturation phase of PCR. Since the dis-
tance between the unbound probes prevents
energy transfer between the two dye labels, no
fluorescence will be detected from the accep-
tor dye during this phase.

e During the annealing phase, the two probes
hybridize to the amplified DNA fragment in a

close head-to-tail arrangement. The donor dye
is excited by the light source of the instru-

’ﬁr ment, which causes it to emit energy. Instead

N of being emitted as fluorescent light, the

emitted energy excites the acceptor dye. The
fluorescence emitted by the acceptor dye is
measured at the end of each annealing step,
when the fluorescence intensity is highest.

e After annealing, the temperature is raised and
the HybProbe probes are displaced during
elongation. At the end of this step, the PCR

Q Q product is double-stranded and the displaced
HybProbe probes are again too far apart to
allow FRET to occur.
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The HybProbe detection format is suited for both sequence-specific detection in gPCR
and genotyping (SNP detection). SNP detection using HybProbe probes is based on Melt-
ing Curve analysis. At temperatures below the Tm of the oligonucleotides, the HybProbe
pair binds to the complementary template and this brings the anchor probe in close prox-
imity with the sensor probe, hence, producing FRET. As the temperature is raised, the
probes will melt at their corresponding T s and no longer produce FRET. This melting
coincides with a drop in fluorescence signal. The temperature at which the sensor probe
melts will be dependent on the underlying sequence. Thus, if a SNP exists on the sensor-
probe binding region, the complex is destabilized and melts at a lower temperature com-
pared to the perfect match.
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3.8.6 Genotyping with SimpleProbe Probes

SimpleProbe probes are a special type of hybridization probe. These probes differ from
HybProbe probes in one important way: Instead of two probes working together, only a
single probe is needed. This single probe hybridizes specifically to a target sequence that
contains the SNP of interest. Once hybridized, the SimpleProbe probe emits a greater
fluorescent signal than it does when it is not hybridized to its target. As a result, changes in
fluorescent signal depend solely on the hybridization status of the probe. The SimpleProbe
detection format is not based on the FRET principle.

Typically a SimpleProbe probe is designed to specifically hybridize to a target sequence
that contains an SNP of interest. Once hybridized to its target sequence, the SimpleProbe
probe emits more fluorescence than it does when it is not hybridized. As a result, changes
in fluorescence are based solely on the hybridization status of the probe. SimpleProbe
probes are an excellent tool for SNP genotyping and mutation detection because they
readily identify wild type, mutant, and heterozygous samples with only a single short
probe.

A SimpleProbe probe can be labeled either terminally (the 3’- or 5-end) or internally
(e.g., by using SimpleProbe 519 Labeling Reagent*). If a SimpleProbe probe is free in so-
lution, emission of the reporter dye is quenched by a specific, non-fluorescent quencher.
When the probe hybridizes to its target, quenching is reduced and the reporter dye, when
excited by the excitation channel of the LightCycler® 480 Instrument, emits fluorescence.
However, even when the probe is not hybridized, background fluorescence is detectable at
530 nm, resulting in a low signal-to-noise ratio.

For SNP analysis, the LightCycler® 480 Instrument monitors the melting behavior of the
SimpleProbe probe. By measuring the fluorescence, the instrument can detect melting of
the probe—target hybrids as the temperature increases. The more stable the hybridization
between Simple probe and target sequence, the higher the melting temperature. Muta-
tions, such as SNPs, weaken the stability of SimpleProbe probe binding.

o ¢ During the denaturation phase no hybridiza-
tion takes place, thus, only a low fluorescence
background is detected at 530 nm.

e During the annealing phase, the probe hybrid-
izes to the amplified DNA fragment and is no
longer quenched. Fluorescein, when excited by
the light source of the LightCycler® 480 Instru-

4 ment, emits green fluorescent light which is
1111 LiiF measured only at the end of each annealing
step at maxi mum intensity.
o During the subsequent elongation step, the
p SimpleProbe probe is displaced.
L L] b
o 'S At the end of the elongation step, the PCR

product is double stranded and the displaced
SimpleProbe probe is again quenched.
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1 Introduction

Prior to starting operation, review sections Overview and LightCycler® 480 Software to
verify the identification and location of the LightCycler® 480 Instrument components and
to become familiar with the software.

Operation




System Start-Up

2 System Start-Up

The mains switch is located on the left side of
the power box at the back of the instrument.
Use this switch to turn the instrument on or
off.

Two status LEDs are located at the front of
the LightCycler® 480 Instrument.

LightCycler 480

During instrument operation, the status LEDs
function as described in the table below:
Plate

loading

push
button

Status
LEDs

Color of Left LED Color of Right LED Indication
Orange (flashing) Orange (flashing) Instrument is initializing.

Green Orange Instrument is turned on.
Instrument status is ready.
No plate loaded.

Green Orange (flashing) Plate is loading.

Green Green Instrument is turned on.
Instrument status is ready.
Plate is loaded.

Green (flashing) Green (flashing) Instrument is running.

Turn on LightCycler® 480 Control Unit.

Log on to Windows for LightCycler® 480 Software.

Start the LightCycler® 480 Software. Details on working with the LightCycler® 480
Software are described in section LightCycler” 480 Software.
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3

Preparing and Starting a
LightCycler® 480 Instrument Run

The procedure described below represents a typical example. Other approaches (e.g.,
distributing replicates of a master mix already containing template DNA) are
possible.

Program the experimental protocol and define the sample numbers, names, etc. For
detailed instructions, see section LightCycler® 480 Software.

Prepare a master mix that contains all of the reaction reagents except the DNA

template in a 1.5 ml or 0.5 ml reaction tube.

@ Follow the protocols provided in the Instruction for Use of the LightCycler® 480
System reagent kit. Use only reaction volumes recommended for the type of
PCR multiwell plate in use. Use dark reaction tubes to avoid bleaching of fluo-
rescent dyes by ambient light.

Pipette the reagent mix into the wells of the LightCycler® 480 Multiwell Plate. Robotic
or parallel (8 or 16 tip) pipetting is helpful when processing a large number of
samples.

Add the DNA template to each well.




Preparing and Starting a LightCycler® 480 Instrument Run

Seal the plate properly with a LightCycler® 480 Sealing Foil:

» Remove the protective layer from the sealing foil. Do not touch the foil on the
adhesive side and handle the foil only at the sides.

» Cover the multiwell plate with the adhesive side of the sealing foil.

@ The sealing foil only becomes adhesive after you apply pressure.

» Firmly press the sealing foil to the plate surface using the Sealing Foil Applicator
provided with the instrument. Slide the applicator over the sealing foil (twice in
each direction) with equal speed and pressure.

» Using the corner of the applicator, firmly press the outer sides of the multiwell
plate.

» Remove both ends of the sealing foil (alongside the perforation) by pulling them
upwards.

@ Ensure that you do not lift the sealing foil from the plate while tearing off the

ends of the sealing foil.

@ Sealing the plate is crucial to eliminate evaporation at high temperatures.

When sealing the multiwell plate, apply the Sealing Foil Applicator several times
using sufficient pressure, especially for those wells at the outer edge of the
plate.

e Place the multiwell plate in a standard swing-bucket centrifuge, containing a rotor for
multiwell plates with suitable adaptors. Balance it with a suitable counterweight (e.g.,
another multiwell plate). Centrifuge the plate at 1,500 x g for two minutes. Check the
wells for bubbles, and repeat if necessary.
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o > To load the prepared multiwell plate into the LightCycler® 480 Instrument, press
the push button on the front of the instrument (located next to the instrument
status LEDs):

™

» The multiwell plate loader extends out of the right side of the instrument:

0 Place the multiwell plate into the loading frame of the loader with the flat edge point-
ing towards the instrument. (The short plate edge with beveled corners points away
from the instrument.)

Press the plate loading push button again to retract the loader with the inserted multi-
well plate into the instrument. You are now ready to start the run.

When the run is finished, open the plate loader again to remove the PCR multiwell
plate.

e 0

Directly after completion of a run, the multiwell plate loader may be hot enough
to cause an immediate burn. Wait an appropriate time period to let the loader
cool down. Always include a final cooling step in your LightCycler® 480 Instru-
ment run protocol.

Be aware that in case of a long standby the multiwell plate itself may be

heated to +60 to +80°C by the heated lid, even if you have cooled down the
LightCycler” 480 Instrument to +40°C after the PCR.
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4 Exchanging the LightCycler® 480 Thermal
Block Cycler

The LightCycler® 480 Instrument is available in two versions, one with a thermal block
cycler for the LightCycler® 480 Multiwell Plate 96-wells, the other for the LightCycler® 480
Multiwell Plate 384-wells.

Additionally, both LightCycler® 480 Instrument versions are available with two different
thermal block cyclers:

P LightCycler® 480 Thermal Block Cycler Unit Silver

P LightCycler® 480 Thermal Block Cycler Unit Aluminum

Both thermal block cyclers can be used with LightCycler® 480 Instrument I and II.

You can purchase the LightCycler® 480 Block Kit 96 Silver and the LightCycler® 480 Block
Kit 384 Silver as an exchangeable accessory. If different thermal block cycler versions are
available to you, you can exchange the thermal block cycler manually depending on which

multiwell plate type you want to use. The table below describes how to exchange the ther-
mal block cycler.

@ Turn off the LightCycler® 480 Instrument before attempting to exchange the thermal
block cycler.

Before exchanging the thermal block cycler, make sure you have waited an appropriate
period of time (approximately 20 minutes) after switching off the LightCycler® 480
Instrument to allow the thermal block cycler and block cycler cover to cool. Directly
after completion of a run, both thermal block cycler and block cycler cover are hot
enough to cause an immediate burn. Including a final cooling step in your
LightCycler® 480 Instrument run protocol does not cool the block cycler cover.

o The LightCycler® 480 Thermal Block Cycler is provided in a storage box, which
protects the accessory from damage occurring during transport. The storage box con-
tains the thermal block cycler assembled together with the block cycler cover within
the block cycler loading device.

.

Storage box lid

Loading device

e me

Storage box

Handhold

Block
cycler cover
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Open the storage box lid. Grasp the block cycler handhold and pull the block cycler
together with the loading device out of the box.
Retainer used to store

the disassembled block
cycler cover

Upper half of the
loading device. Help
is used to take up the
currently installed
thermal block cycler
after disassembling

° The loading device consists of two identical halves: During block exchange, the
upper half is removed and is used as a loading tray to slide the thermal block
cycler currently installed in the instrument onto the device (see step 4 below). A
retainer located in the bottom is used to take up the disassembled block cycler
cover.

Open the block cycler door in the right instrument panel:
» Lift the clip in the door on the right side (1), and turn it clockwise (2).

I

[

» While holding the door clip in the turned position, open the cycler door at the
back.

@ You can only open the door if the instrument is turned off.

"

I




Exchanging the LightCycler® 480 Thermal Block Cycler

o Remove the upper half of the loading device and turn it upside down, with its
open side pointing towards the instrument, in front of the opened block cycler
compartment. Make sure that the alignment notches of the loading tray lock into the
alignment tabs of the instrument chassis.

J=

e > While pressing down the red-labeled lever located in the upper left corner of
the block cycler compartment opening, grasp the block cycler at its handheld.
Use your thumb to apply pressure on the instrument chassis to release the block
cycler.

Press this lever Block cycler
to release the cover
block cycler
T
‘ L

» Pull the block cycler out of its compartment and slide it onto the loading tray.

-

» Put aside the removed block cycler placed in the loading device.
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0 The block cycler cover must be removed after the block cycler has been removed:

» While pushing the small golden lever located between the block-release lever
and the block cycler cover to the left, grasp the grip of the block cycler cover. The
block cycler cover is released.

Block cycler
cover grip

» Insert the block cycler cover into the retainer provided in the bottom of the loading
device.

> > >

Operation




Exchanging the LightCycler® 480 Thermal Block Cycler

o Load the new thermal block cycler into the empty compartment by following the steps
described above in reversed order:

» Inserting the block cycler cover: While pushing the small golden lever located
between the block-release lever and the block cycler cover to the right, push
the block cycler cover into its carrier at the upper side of the block cycler
compartment.

» Insert the new block cycler: Follow Steps 5 and 4 above exactly in reversed order.

> Finally, after pushing the block cycler back into its compartment, close the block
cycler door and secure it by pressing down the door clip.

° When you turn on the LightCycler® 480 Instrument again, the new thermal block

cycler is automatically detected and identified by the LightCycler® 480 Software.
No kind of re-calibration of instrument is required.
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Basic Software Functionalities

1 Overview of LightCycler® 480 Software

LightCycler® 480 Software controls the LightCycler® 480 Instrument using information
you provide in an experiment protocol. Raw data gathered by the software during real-
time online PCR monitoring can then be analyzed utilizing the various analysis software
modules, e.g.,

P Crossing point (Cp) calculation for Absolute and Relative Quantification analysis using
the Absolute Quantification or (optional) Relative Quantification software modules

P Melting Curve analysis for mutation studies using the Tm Calling or (optional)
Genotyping software modules

LightCycler® 480 Software includes the LightCycler® 480 Software application, a database,
and the database object server (called “Exor4”), which communicates with the database.
The software needs to be installed in a local configuration.

In this configuration all software components are preinstalled on theLightCycler® 480

Control Unit connected to the LightCycler® 480 Instrument. Each configuration (instru-

ment and connected control unit) functions as an independent system with its own

databases and its own set of user accounts. The location and destination folder of the

database engine and database files is usually predefined for the installation process.
Optionally, LightCycler® 480 Software 1.5 allows you to connect the application to a
database on a remote computer. It is even possible to host several connections from
different users to a single remote database. For details on how to set up such a client/
server network read section Setting Up a Client/Server Network.

All data gathered by the LightCycler® 480 System are stored in the database to guar-
antee security for the data and data integrity. No manipulation of stored data and no
access to raw data are possible. Analysis and editing of data can only be done within the
LightCycler® 480 Software.

LightCycler® 480 Software uses a database with an audit trail (traceable database) or
a database without an audit trail (for research applications).

In a traceable database all changes of database objects have to be confirmed together
with submitting a reason for change. A traceable database does not allow that
experiments and experiment related objects are renamed or deleted. Experiments
might even not be copied. But it is possible to rename templates and folders as well as
delete templates and empty folders.

In a research database changes are not traced and you can rename, copy or delete
experiments and experiment related objects.
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General LightCycler® 480 Software User Interface Conventions

This section provides a general introduction to LightCycler® 480 Software. Further,
it describes all user interface elements and software modules available on all software
screens. This section includes the following topics:

» Starting the LightCycler® 480 Software
» Understanding the main window
P User interface conventions

P Exporting and importing files and objects

1.1 General LightCycler® 480 Software User Interface
Conventions

The user interface of the LightCycler® 480 Software displays some common elements (i.e.,
buttons) with a defined functionality which you will find on nearly all software screens:

Confirms an entry or action. Proceeds to the next screen, dialog, or step.

=}
=
=3
=
=]
-

Corresponds to pressing the <Enter> key.

Aborts an entry or action. Closes the selected screen or dialog.
Corresponds to pressing the <Esc> key.

Adds an item or object.

Removes an item or object.

Edits an item or object.

Exits LightCycler® 480 Software.

Furthermore, general button design conventions imply the function behind each button
by using specific button indicators. The table below explains the conventions for button
indicators:

Marking Behavior

Black triangle in lower left corner Completes the action and closes the
window or dialog.

Black triangle in upper right corner Opens a secondary dialog.

No black triangle Performs a specified action in the current
window.

White background, dotted inside border Button is selected.

Close

-. Button combined with arrow-down symbol Signifies a multi-select button.

Placing the mouse pointer over an icon or button displays a short description of its
function and its keyboard shortcut (if available).
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Starting the LightCycler® 480 Software

1.2 Starting the LightCycler® 480 Software
Follow the steps below to start and log onto the LightCycler® 480 Software.

Run the LightCycler® 480 Software at a screen solution of 1280 X 1024 pixels or high-
er. Note that the software will run under a screen resolution as low as 1024 X 768.
However, some software features will be restricted at this lower resolution (for exam-
ple, some buttons will overlap).

To start the LightCycler® 480 Software:
o Double-click the LightCycler® 480 Software icon = on the desktop.

e In the Login dialog box, type your user name and password.
° The initial password for the admin user is LightCycler480.

|

User name: *Iadm:i.n
Easswurd: *Iwrrrrrtwrrtwtw
Log on to: *IH? Computer j

e In the Log on to field, the last database selected on this computer is displayed by
default.
° If several databases are available and you want to log on to a different database
than the one displayed in the ‘Log on to’ field, select the Options button. The
Login dialog box expands to show a selection list of all available databases.
Select a database from the list..

Login ) il
User name: *—Iadmin
Easswnrd: -*-I****ttttttttt*
Log on to: + IXDI-IS_T j
List of known Databases:

Name |Location |
XDMS U localhost:20481

Remote DB 10.127.65.190:20481
XDMS T localhost:20482
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o Click . to proceed with the login.

The application now displays the LightCycler® 480 Software Overview window con-
taining the Status bar at the top, the Experiment Creation and Tasks area on the right,
and the Global action bar on the extreme right.

Starting from the Overview window, you can

p create a new experiment

» create a new experiment from a macro or a template

P open an existing object

> switch to other software modules such as the Navigator or the Tools section.

Instrument:  No active instrument

Window:  [Overview

Endpoint Genotyping

|
Database: My Computer (Traceable)
- User: System Admin Status bar
. LightCycler® 480 Software release 1.5.1.62 SP3 .
Version 1.5.1.62
et . Experiment
e Plate Type- .
=~ ] o Platos Creation
770 - NS
)/ | veweemen ] .
'Z ‘;%’F New Experiment from Macro
Relative Quantification
= Tasks

Global

8 |
. action bar
v

Absolute Quantification

Message area

o

Status bar Information about the currently active object.
Switch between open objects by selecting them in the Window list.

When you start the software, this list will only contain the Overview
window. Names of active software windows are then added during
operation.

Experiment Click one of the buttons to create a new experiment and launch the
Creation Run module. For more information on using the Run module, see
section Programming an Experiment.

Choose the plate type if you are using mixed plates (clear and
white plates alternatively). For more information on choosing the
plate type see section /nstruments.

Tasks Click Open Existing Object to open an object which already exists
in the database.

Global Availability of the buttons in the Global action bar depends on the

action bar active window currently opened. For more information, see section

Understanding the LightCycler® 480 Software Main Window.

Message The Message area displays status messages, errors and warnings.
Area
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1.3 Understanding the LightCycler®” 480 Software
Main Window

The figure below illustrates the LightCycler® 480 Software main window (as an example, an
Absolute Quantification Analysis window is shown, but the following description applies to
all windows). The main window contains the following areas, which are described below:
» Status bar

» Module bar

» Global action bar

» Editor frame

P> Message area

Module bar

1
=
X

Status bar

&'LijhtCycler® 480 Software release 1.4.9.0736

Database: My Computer (Traceable)

Instfument:  Virtual LightCycler 480 96 System Il / Not Connected

Winflow:  [Demo Abs Quant with SYBR Green | | User: System Admin
Analyses[10s Quant/znd Derivative Hax E| .
[Program: amup1 Color off
Subset [+ anmros wnn o @ERR =
ubset: [Standards and Unknowns 7]
pinestiss camees (§5168) (zoom)

[ 12131456 (7819 hufithzh3hahishehzAghsRoR122R3Rd
2 @ ] ] o o o o o o o ]

8] 28706
Ic|
D] 26,206
IE|
IE] 23,706
& .
o 21208 Global action bar
E 18706
i g
I  16.208]
In| 3
o} £ 13.706]
d :
L Iz | | = e
[wos quant resuics | 8,706 .
|@ Posiive |@ Negative Uncertain (@ Standard 5.206]
Samples ﬁr & 3,706]
Include | Color| Pos| Name | Cp | Concent
B it Sample 1 16,13 1,01E 1206,
M 215 Sample 1 16,10 1,04E
vl M 214 Sample 1 16,13 1,02E
¥ M A5 Sample 2 17,10 5,37 5 10 15 2 mmz& £l E3 [ [
M 16 Sample 2 ki 5,28E
M 217 Sawple 3 18,28 2,46E
M 218 Sample 3 18,28 2,45E I tandardlChrys
vl M 219 Sample 4 19, 65 9,90E _ .
== e | 7 Editor frame
[Frmmmm=a] Eror: 0.0198 5 %
Replicate Statistics e s
Samples | MeanCp | STDCp | Mean conc | STDmng Yirtetcept: 0000 'i»
a1, 213, A 16,13 0,02 1,02ES 1,44E3 sy 3‘5
Al15, A16, 17,13 0,03 5,26E4 1,17E3
417, A18, 18,27 0,0z 2,47E4 2,85E2 »| d é :l ' i
» Log Concentration

Action buttons area

1
< |
& - S .

Message area

Kl

LightCycler® 480 Instrument — Software Version 1.5




Overview of LightCycler® 480 Software
Understanding the LightCycler® 480 Software Main Window

Status Bar

This area displays information about the currently active object and allows you to select
an object to view from a list of currently open objects.

Instrument: LC480_5 / Connected Datab My Comp (Tr: ble)

Window: New Experiment j User: System Admin

Displays name and status of the connected instrument.

The following instrument states are possible: Not Connected,
Connected, Initializing, Standby (MWP loaded), Standby (no MWP),
Running, and Error.

Displays a pull-down menu listing all currently open windows.
Use the menu to switch between windows.

Displays the name and type of the database to which you are
connected.

Displays the name of the user who is currently logged on to the
database.
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Global Action Bar

The Global action bar displayed on the right side of the screen contains buttons used
for general software functions. Their availability depends on the active window currently
opened. The following actions are connected to these buttons:

Button Function

Exit: Clicking this button exits the application.

Log Off: Clicking this button automatically logs you off the current database
and lets you log onto another database.

Clicking this button switches the view to the Overview window.

Clicking this button displays the Navigator window.

The Navigator is described in detail in section Selection and Navigation
Features.

Save: Clicking this button saves changes applied to the currently opened
object.

Export: Clicking this button exports the currently opened object to a file.
Export is described in detail in section Exporting and Importing.

Close: Clicking this button closes the selected object.

Print: Clicking this button prints the currently viewable screen.

Tools: Clicking this button opens the Tools window, where you can change
your password, create and edit users, groups and roles, edit the system
settings, view the database status and the Error Log, manage instrument
information, view the instrument self test, and define your filter combination
selection.

The Tools dialog is described in detail in section Administrative Tools.
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Module Bar

The Module bar, displayed on the left side of the screen, has six permanent buttons. The
following actions are connected to these buttons:

Button Function

Clicking this icon opens the Run module, which includes the details of the
experiment protocol, charts of experiment data, and notes entered by the
person running the experiment.
How to program and run an experiment is explained in detail in section
Programming and Running an Experiment.

Clicking this icon opens the Subset Editor, which allows you to group
samples into subsets for analysis and for reports.

How to create and edit subsets is explained in detail in section
Working with Subsets.

Clicking this icon opens the Sample Editor, which is used to define sample
information needed for the experiment.

How to enter and edit sample information is explained in detail in section
Entering Sample Information.

Clicking this icon opens the Analysis module. If no analysis is yet opened,
this will bring you to the Analyses Overview window. Here you can either
create new analyses or open already existing ones. Each newly created
analysis for an experiment is added to the list of analyses and can be
selected in the corresponding drop-down list displayed in the Analysis
module. If an analysis is already open, the corresponding window will be
brought to the front.

Clicking this icon opens the Report module which allows you to define the
content of a report and to view and print the report.

@ You must first save an experiment before this button becomes active.

Clicking this button opens the Summary module of the experiment. This
module contains information about the experiment (such as name, date,
and owner as well as the filter combinations), displays the change log, and
lets you save an experiment as a macro.
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To use the Module bar:

Click an icon to open the related experiment module. Placing the mouse pointer over an
icon displays a short description of the icon function.

Editor Frame

The frame is the central area where the modules are displayed. The Editor frame may
contain several sections (see the figure below as an example) that can be resized
individually. You can resize a section by dragging the splitter bar ======= on the border
between two sections to hide or show the section. The arrows on the splitter bar indicate
which area of the Editor frame will be affected. Clicking a splitter bar will hide the corre-
sponding area.

Run Protacol ‘ Data Run Notes ‘
EEEE
Run complete...
Subset: [211 ganples | .... ==
_ EE ) o)
[[T[Z[3[4[5]6 [7 879 fiofT] ZElﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ!
£
- g |
& 250
3
3 200]
]
¥ 150
£ 1oo]

1027 1755 =24 3252 4021 4749 5441
Time (hmm:ss)

Temperature History

—
=
i a8

E FEEEEEEEE R EEEEE

3 [ 1004
L= = 4 6
Samples B o]
Color| Pos |Name 5]
B 2 Zawple 1 g @
B 12 Sample 2 5 75]
I 23 Semple 3 i 70
B a3 Sample 4 B
B A5 Sample 5 E 0
16 Sample 6 55
B 7 semple 7 50
A5 Sample 3 45
W o Sample 40|
[ 410 Sample 10 i i . i ‘ i ‘ ‘ ‘
B 211 Sample 11 000 345 330 1606 233 0’57 22 4547 5312
A1z Sample 12 =l Time (h:mm:ss)

Resizing Window Sections

To hide or display a section:
P Click the splitter bar m======= on the border.

P Click the splitter bar again to redisplay the section.

To resize an area:

P Place the cursor over the section border until the cursor changes to a double-pointed
arrow.

P Click and drag the border to the location you want.

.None.1 .2

Displa

| Samnles [ Melting Peaks = |
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Action Button Area

The Action button area displays buttons unique to the currently active window which are
used to perform actions on that window. Action buttons vary with the active window
you currently have opened (e.g., the Action button area displayed below is unique for the
Navigator window.)

D o | e | | o )

Message Area

The Message area displays status messages, errors and warnings.

(@ Information 4/13/2005 1:50:29 PH Instrument Message - MsgID: 51 Kind: TraceRtMessage Category: GetCounters Descr:
(@ Information 4/13/2005 1:50:30 PM Instrument Status: Standhy Loading: open Plate: unloaded CnlineStatus: Connected

The Message area consists of the following parts:
» Alarm icon on the left . The color of this icon changes depending on the severity of
the alert:
P Grey = normal information
P Yellow = warning
P Red = alarm condition

P Text field in the middle. The text field displays messages, including the type, date and
time of message and the message text.

P Right-click a message entry to open the corresponding context menu.

P Select Show log in the context menu to display the log file and open the Error Log
tool. For detailed information on the Error Log tool see section Error Log.

P Select Clear selected Messages to delete the selected messages from the Message
area.

P Select Clear Messages to delete all messages from the Message area.

P Double-click a message entry or select Details in the context menu to display
detailed information.

P Open About box button @. Clicking this button opens the program’s About box, which
contains shortcuts to the LightCycler® 480 Instrument manuals in the installation
folder and displays the software version and copyright information about the software.
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1.4

This section describes the object selection, navigation, and query elements of the
LightCycler® 480 Software:

Selection and Navigation Features

P Navigator
> Query
P Sample Selector and Sample Table

1.4.1 The Navigator

The Navigator window provides access to items stored in the LightCycler® 480 Software
database. Items include experiments, user accounts, instrument, macros, etc. The Naviga-
tor allows you to open experiments and related items (such as preferences, macros, special
data) as discrete objects. All items in the Navigator are organized in folders in a tree-like
structure (similar to Windows Explorer) and are sorted alphabetically within their fold-
ers. You can expand and contract folder views and highlight the object you want to select.
In addition, you can use the Query tab to search for specific LightCycler® 480 Software
objects in the database by entering search parameters.

The Navigator window is structured into four areas:

P Tree pane
P Object summary pane
P Navigator controls

P Query tab

Navigator tab Query tab Tree pane

Summary pane

& LightCycler® 480 Software release 1.4.9.0736

@ Demo Gene Scanning
@ Demo Genotyping

- @ Demo Tm Calling with HybProbe Probes
@ M92-Demo-RelQuant-MonoColor-Samples
@ M97-Demo-RelQuant-DualColor

Instrument ID: HTC_510

Operator: Demo

Notes: Detection Format: SYBR Green |

/Absolute Quantification with standard dilutions ir
Melting Curve Analysis to identify specific produ

i [=] 3
Instrumnt:  Virtual LightCycler 480 96 System Il { Not Connected My Comg
Windowy: Navigator System Admin
: Navigator ;| Query | Expelimenl name: Demo Abs Quant with SYBR Gree 4 |
Created on: 09.06.2005 09:50:03
[=)-[) Root Created by: Demo
(3] Administration Es: "”:23 ;’1 I%1-0&2007 15:30:94
~ st mo = Demo
&[] Roche Software version: HTC1 0.5.1.53
B0 Expnments 3 Revision history complete: No
Jemo Ab: nt with SY|
e @ Demo Endpoint Genotyping (1.5-prelim) Run: Started at 09.06.2005 11:24:49 and comple
Instrument name: Pilot-510

~_] Macros

- Programs:

‘] Preferences 1: Pre-incubation 1 cycle(s) None
-] Special Data 2: Amplification 45 cycle(s) Quant
=) Templates 3: Melting Curve 1 cycle(s) Meltin

4: Cooling 1 cycle(s) None

-] Analysis Templates
) Report Templates
) Run Templates
() Sample Templates
) Subset Templates

-] Templates

Block type: 384 wells

Detection format:
Name: SYBR Green

=] System Admin time mode: Manual
] Experiments Filter combinations:
(1) Macros Active  Name {0
(-] Preferences Yes SYBR Green (483-533)
) Special Data b

1: Abs Quant/2nd Derivative Max (of type “Abs €
Created on: 10.05.2006 15:27:48
Created by: Demo
Last modified on: 10.05.2006 15:28:08
Last modified by: Demo

9 Tm Callina fof line “Tm Call 2
g i ;l'J

Cvewroir ) (] rereme )| oeee 3 cow )

®)
o
7|
(0]
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Tree Pane

The Navigator Tree pane displays a hierarchical tree view of the objects stored in the cur-
rently active database. The top object in the tree is always “Root”. The tree is used in a
similar manner as for Windows Explorer.

The Navigator Tree pane always includes the following default folders and objects:

P User folders (including the System Admin folder and folders for each user account).
Each user folder contains default subfolders, such as a folder for experiments.

P Roche folder that contains experiments, templates, and macros from Roche that can be
used by anyone with access to LightCycler® 480 Software.

° The Roche folder contains some useful standard objects:

P Demo experiments in the Experiments subfolder.

P Demo run templates in the Templates subfolder including predefined subsets in
the Subsets subfolder. The run templates folder contains templates for use with the
LightCycler® 480 Instrument I or LightCycler® 480 Instrument I1.

P Color Compensation objects including the universal Color Compensation objects,
and a demo melt object for Endpoint Genotyping analysis in the Special Data
folder.

To modify a Roche object, you must first create a copy by exporting and importing it to
your own user folder.

P Administration folder that contains objects for user groups, user roles, user accounts,
and security policies.

To show or hide items under a folder, double-click the folder name or click the plus (+) or
minus (—) sign next to the folder. Right-clicking an object in the Tree pane opens a context
menu with the actions currently available for the object. For more information on the
actions see section Navigator Controls.

@ The Navigator is similar, but not identical to the Windows Explorer of your computer.
The Navigator displays data that are stored in a database not in the Windows file
system.

Summary Pane

The Navigator Object Summary pane displays experiment summary data if the currently
selected object is an experiment or a macro.
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Navigator Controls

In combination with the Tree pane, the Navigator control buttons allow you to work with
objects in the database and to import and export objects.

° The availability of the Navigator control buttons depends on your user role and on the
database you have logged onto. A research database allows experiments and experi-
ment-related objects to be renamed, deleted or copied. With a traceable database this

is not allowed. But it is possible to rename and delete templates and empty folders.

Button Function

Clicking this button opens a dialog that allows you to save an
experiment object together with an event log of the instrument
and (optional) descriptive user notes in one Problem Report file

(~.ipr). This file can then be sent to the Roche Service representa-

tive for troubleshooting purposes. For more information, see section
Diagnostic Tools.

Clicking this button opens a standard Windows file browser that
allows you to select the type of data files to be imported and the
location from which they are to be imported.

The following file types are supported:

> ATF files: “ATF” is an abbreviation for a set of files, including .abt
(program and sample data), .tem (temperature data), and .flo
(fluorescence data) files. All three types of the files are needed
for each experiment. (ATF files originate from LightCycler® Soft-
ware Version 3.5.3 or lower.)

» Object files: XML (Extensible Markup Language, *.ixo) object
files

Clicking this button opens a standard Windows file browser that
allows you to select the location to which the object data is to be
exported and to name the exported object.

Object data can be exported as an .ixo file of the selected
object (which exports both the experiment and recorded
instrument-related information) or in XML format as a Summary
XML file.

Clicking this button opens the Batch Import wizard, which lets you
import all experiment files in a directory at one time. For more infor-

mation about batch import, see section Exporting and Importing.

Clicking this button opens the Batch Export wizard, which lets you
export all object files in a directory at one time. For more informa-
tion about batch export, see section Exporting and Importing.

Clicking this button opens the Result Batch Export wizard, which lets
you export all analysis results from experiments in a group of fold-
ers and all its subfolders. For more information about batch result
export, see section Exporting and Importing.
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Button Function

Clicking this button opens the Create New Object dialog
containing icons for each object type you can create. The icons
displayed depend on the user’s role.

- -
Create New Object

g ]

LightCycler® Folder
480 Experi

You can either double-click an icon to create a new instance of the
selected icon, or select the icon and click (@)

ol

Clicking this button creates a new folder object under the currently
selected folder in the tree.

Clicking this button opens the selected object in the Editor frame.

Clicking this button activates the object name in the tree so you can
edit the name.

Clicking this button deletes the selected object (i.e., removes the
object from the database).

Clicking this button creates a copy of the selected object.

You can copy an item from another user’s folder into your own
folder or subfolder. (However, your user role may limit which other
users’ folders are visible to you.) Once the item is in your own folder,
it becomes your item and you can modify it as necessary (subject to
the limitations of your user role).

To copy items from another user’s folder:

> Select the item you want to copy in the Navigator, and click
Copy. The Copy Object dialog opens.

> Select a target folder, enter a new name for the item if you wish,
and click .

Basic Software Functionalities




Overview of LightCycler® 480 Software

Selection and Navigation Features

1.4.2 The Query Tab

LightCycler® 480 Software includes a query tool you can use to retrieve experiments and
other objects stored in the LightCycler® 480 Software database. The query tool is acces-
sible via the Navigator in form of the Query tab.

Navigator ‘ Query |

rSearth———————————— [Name / | Type |Creation Date |Last Modified |
Object Type [Experiment E

Name

Owner ny |

(" Modification Date

(¥ Creation Date

* Al

Clinthelast [T 2] |00
Clinthelast [1 2 days N
(" hetween IWI I

and | 25092007 [

Options

(] Experiments
£ Macros
] Preferences
] Special Data
: 1 Templates
-] System Admin

¥ Scan Sub-folders

To create and execute a query:

o Select the Query tab in the Navigator window.

o In the Object Type box, select the type of object to be retrieved:

—Search

Object Type |REga=iapbi=is j
Arny

Name Analysis
ColorCom

Owner _______
Experiment
HNacro

(" Modificati| =*%- Curve
Temp late

i* Creation Date

e (Optional) Enter the name of the item to be retrieved or the owner of the item, if
known.

° You may use the wildcard " to search for any character string.
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° Select Modification Date or Creation Date to specify which date you want to use in the
query.

The Modification Date and the Creation Date choices are mutually exclusive (i.e.,
you can search for one or the other, but not both).

Select a date range for the search. You can specify the number of months or days
before the current date or you can select a beginning and ending date in the past.

(" Modification Date
(* Creation Date

(+ All
(" in the last I1 vﬂ months

(" in the last I-I I days

(" between [2509.2007

[~

and |25.03.2007

[

(5]

search:

Folders | Options |

For any possible object type, you can also select a target folder from the Folders tab.
Check the Scan Sub-folders box to include all subfolders within a directory in the

[=-2] Root

=] Roche

¢ -] Experiments
1] Macros
] Preferences
A ] Special Data
B Templates
-] System Admin

¥ Scan Sub-folders

Basic Software Functionalities




Overview of LightCycler® 480 Software

Selection and Navigation Features

For some object types, additional search options can be selected from the Options tab:

Object Type Search Options

Experiment

Folders ‘

—Experiment Search——

Sample Name Ii
Instrument Name m
CC Name Ii
Std. Curve Name Ii
Macro Name Ii

Folders ‘ Options

Analysis

Analysis Search

Type le:us Duant,/2Znd Der j

Quant,/2Znd Der
Abs Quant/Fit Pts
Color Comp
Endpoint Genotyping

The list of available analysis types depends on the installed
LightCycler® 480 Software modules.

Std. Curve Search————————————
Instrument Name || '|
Lny

Wirtual LightCycler 450 96 3ystem I
Virtual LightCycler 430 384 System I
Virtual LightCycler 4580 96 System IT

Folders ‘ Options

Color Comp/
Std. Curve

You can search for a CC object according to the instrument
that created it.
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o Click the Search button. Results are displayed in the pane to the right of the search

criteria.

Name | Type |Creation Date |Last Modified |
Demo Endpoint Genotyping (1.5-prelim) HTCExperiment 28.08.2007 21.09.2007
M37-Demo-RelQuant-TualColor HTCExperiment 24.08.2007 21.09.2007
M9Z-Demo-RelQuant-MonoColor-Samples HTCExperiment 14.05.2007 21.09.z007
Demo Abs Quant with SYER Green I HTCExXperiment 09.06.2005 21.09.2007
Demo Genotyping HTCExperiment 17.01.2006 21.09.2007
Demo Tm Calling with HybProbe Prokes HTCExperiment 20.07.2005 21.09.2007
Demo Gene 3canning HTCExperiment i0.01.2007 z21.09.z007

|7 Objectis) returned Fram query,

The results include the following:

» Object name

> Object type

» Date the object was created

» Date the object was last modified

You can sort the result list in ascending or descending order by clicking the corre-

sponding column head. If you select an object in the list, the full path to the object is

displayed in the Status bar at the bottom of the Results pane. If the selected object is

an experiment or a macro, a summary of object information is displayed in the Object

Summary pane.

@ If an error message is displayed stating that the query engine needs to be
updated, you must update the database. If you have Local Administrator privileg-

es, see “Updating the database” in section Administrative Tools for instructions.
Otherwise, see your system administrator.

0 To open an object, double-click the object name.
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1.43 Sample Selector

The Sample Selector and the Sample Table are displayed in many windows (e.g., most
windows connected to analyses) in the LightCycler” 480 Software. The Sample Selector
includes a multiwell plate (MWP) image with selectable wells and a legend showing select-
able sample groups where required. The MWP image can be used to select samples, or as
a visual display. When used to select samples, it may appear with or without the legend
and may also appear with or without a Sample Table. For more information on the Sample
Table see the following section.

The interfaces that use these elements are:

Data Display tab in the MWP image

Run module

Subset Editor MWP image

Report module MWP image

Sample Editor MWP image with Legend and Legend Property Selector
Analysis screens MWP image with Legend, Legend Property Selector and

Sample Table

Name of Subsets Subset: [Genotypes: a ~
- tp ‘ 1 T Column headers
5 50 0 A

Row headers Disabled samples

Enabled selected samples

MWP image

Enabled deselected
samples

Legend Property
Selector

I‘I‘m results

Sample groups & None @ 1 g-

Selecting and Deselecting Samples

Samples in the MWP image can be enabled or disabled by choosing a subset in the Subset
combo box. A disabled sample is colored dark gray, exhibits no response when clicked, and
shows no information. Samples in the MWP that do not belong to the subset chosen for
analysis are disabled by default and cannot be changed. Which sample groups are available
in the legends depends on the analysis type.

It is highly recommended to make use of subsets and exclude empty wells from further
analyses.

When enabled, a sample may be either selected or deselected. A selected sample is dis-
played as a pressed button with a white background. A button for a deselected sample is
displayed as not pressed with a light blue background. Only selected samples are displayed
in the Results table and on the corresponding analysis chart.
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You can set the selection status of enabled samples in the MWP image as follows:

P Click a sample to select it.
Press the <Ctrl> key and click a selected sample to deselect it.

» If the MWP image and the Subset combo box are used together, selecting a subset
enables only the samples in the subset and automatically selects them.

P Click and drag on a deselected well to select all wells in the drag region.
Press the <Ctrl> key and click and drag on a selected well to deselect all wells in the
drag region.

P Click row or column headers to select the corresponding rows or columns.
Press the <Ctrl> key and click row or column headers to deselect the corresponding

rows or columns.

The display of the sample table corresponds to the selection of rows or columns in the
sample selector.

P Click the square in the upper left corner of the MWP image to toggle the selection
status of the entire plate.

P If alegend is included in the Sample Selector you can use the Legend Property Selector to
select which legend options are displayed. The options provided in the Legend Property
Selector combo box depend on the context.

P Click a colored icon in the legend to toggle the selection status of the corresponding
wells.

Selection of the legend icons is synchronized with the selection in the MWP image. A
legend icon appears selected if all members of the group are selected in the MWP
image. It will not appear selected if any group member is not checked.

P Double-click a legend icon to select all items in the corresponding group and
deselect all items not in the group.

» To add wells to or remove them from a selection, press the <Ctrl> key and click a well,
row or column or click and drag a rectangle.

Scrolling the MWP Image

The MWP image contains horizontal and vertical scroll bars to allow you to scroll and
see any part of the image. When you are scrolling, the column and row headers remain
fixed.

Zooming in and out

You have several possibilities for zooming in on or out of the MWP image:

» With the zoom buttons
p With the slider bars

» Manually setting the zoom by dragging the margins of a column or row
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The MWP image provides the following zoom buttons:

Button Function

. Clicking this button displays the complete plate with each well as large as

possible.

possible.

. Clicking this button displays the selected wells with each well as large as

is visible.

. Clicking this button displays the wells large enough so that all text in a well

The MWP image provides two slider bars for zooming in a horizontal or vertical direction:

P> With the horizontal slider at the rightmost position (minimum zoom) the MWP
image displays a single column.

P With the horizontal slider at the leftmost position (maximum zoom) the MWP image
displays all columns.

P With the vertical slider at the topmost position (maximum zoom) the MWP image
displays a single row.

P With the vertical slider at the bottommost position (minimum zoom) the MWP image
displays all rows.

As well as zooming with the buttons or sliders, you can manually set the horizontal or
vertical zoom by dragging the right margin of a column or the bottom margin of a row.
The new size of all columns/rows is calculated from the selected column or row.

Printing the MWP Image

The MWP image provides a Print button that allows you to print the visible section of
the image.

The print is scaled to a single page.

Information Provided in the MWP Image

Depending on the context the MWP image can display the following information:

P Each well contains a color icon for the legend property.

P The legend color icon of each well displays a tool tip containing the sample informa-
tion fields that are visible in the MWP image. Whether or not these fields have labels
depends on the context.

P If the MWP image is zoomed large enough so that all text in a well is visible,

P the image displays the legend property to the right of the color icon as the first row
of information.

P subsequent rows may or may not contain a color icon. If they contain an icon there
is no legend for the subsequent icons.

P the information in subsequent rows of each cell is defined by the context.

° The information displayed in the cells of the MWP image cannot be edited.
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1.4.4 Sample Table

The Sample Selector and the Sample Table are displayed on many windows (e.g., most win-
dows connected to analyses) in the LightCycler® 480 Software and are used to select the
samples to be displayed in the corresponding analysis charts or to include or exclude sam-
ples from analysis. For more information on the Sample Selector see the previous section.

The Sample Table displays the well coordinates of the samples in the MWP image and the
color which represents a sample in the analysis charts (defined by the sample preferences).
Use the Sample Table to select samples for display in an analysis chart or to include/
exclude a sample from analysis.

The sample color in the Sample Table always refers to the color in a chart or data dis-
play, and to the color in the MWP image.

Only samples that are enabled and selected in the Sample Selector are displayed in the
Sample Table. Other information (in additional columns) may be added to a Sample Table
according to the context of the screen (e.g., results such as Cp and concentration for quan-
tification analyses). If there are more samples than can be displayed, a scroll bar is added.

Results Al
ration | Standard |Status
1,00ED
1,00EO0 —
1,00ED
1, 00ED

Samples
Include | Color | Pos|

Selected samples

<< <B<]

A23 no template contr
K1 no template contr Deselected samples
024 no template contr
P11 no template contr 35,17 3,44E-1 'j
-
[»

HEEE

Selecting or Deselecting Samples

You can select one or all of the samples in the Sample Table for display in an analysis chart,
but you cannot change any of the information displayed. Selected samples are highlighted.

To add or remove samples from the selection in the Sample Table, use the standard win-
dows shift-click and ctrl-click features.

Including or Excluding Samples

Further, samples can be included into or excluded from analysis. To include a sample,
mark the Include box in the left table column. Status of the Include box is changed by
double-clicking or by pressing the <Space> key. Using the Include option, you can, for
instance, decide which standards are used to calculate the standard curve in Absolute
Quantification analysis.

@ After you have changed the include status of a sample, you must always recalculate the
analysis.
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Sorting the Sample Table

You can sort the Sample Table by clicking the header of a column. Clicking the header
several times toggles the sort order between descending and ascending.

To sort the table by well position — either MWP column-wise or row-wise — click the
header of the Pos column.

Exporting Sample Information

You can export the Sample Table data as a tab-delimited text file for further use in com-
mon spreadsheet programs (e.g., Microsoft Excel). To export the Sample Table data, right-
click the table area and select Export Table. A file selection dialog opens. Enter a file name
and click Save. The exported file contains a header line with experiment name and filter
combination.

1.5 Exporting and Importing

To view experiment information in LightCycler® 480 Software, the experiment file must
be stored in a LightCycler® 480 Software database or imported from a hard drive or other
data carriers. Experiments and other files can be imported and viewed without saving.
You can change settings and calculate analyses without saving the file in the database.
When closing the files without saving, changes are discarded.

Importing a file does not remove it from the original location; it copies the file into the
database so you can view the information in LightCycler® 480 Software. For example, you
need to import files in these cases:

P If you want to move a LightCycler® 480 Software experiment file from one database
to another; you must export the file from the first database to a new location, such as
your hard drive, and import the file into the second database.

P If you want to view and analyze experiment files from LightCycler® Software 4.x.

When working with the LightCycler® 480 Software installed on an office PC, make
sure “Windows Language Settings” in the Windows control panel (Regional and Lan-
guage options) are changed to the English dots and comma settings. Refer to the
recommended PC settings in section 16.1, Installing LightCycler® 480 Software. A
quick check for the correct language setting is to verify that the Cp values are displayed
with dots (20.5) which is correct, and not with commas (20,5) which is incorrect. Data
using the comma language setting will result in data incompatibiltiy when importing
to other destinations.

Importing Files

Using the Import Navigator control button, you can import the following:

P ATF: Experiment file from LightCycler® Software 3.5.3 or previous versions; you can
import all the FLO files from an entire directory at one time using the batch import
tool, described below. (Importing FLO files automatically imports the corresponding
ABT and TEM files.)

Raw data imported from ATF files will be associated with the “ATF” detection format.
This format will be mapped to one excitation (470) and six emission filters (defined as
530, 555, 610, 640, 670, and 710). If the imported raw data was generated using the
continuous mode setting, no conversion will be performed. The ‘acquisition per °C’
will be set to a fixed value of “5”. Other mode settings will be ignored.
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P IXO: Experiment file from LightCycler® 480 Software and LightCycler® Software 4.x;
you can import all the IXO files from an entire directory at one time using the batch
import tool, described below.

When importing IXO files from LightCycler® Software 4.x, only raw data are imported
into the LightCycler® 480 Software database. Any other objects included in the IXO file
(e.g., analyses) are not imported.

IXO files that do not have checksums will not be imported and an error message will
be generated.

° For imported experiments, an “Imported Samples” subset is generated automatically.

Exporting Objects and Experiment Raw Data

To store objects outside the LightCycler® 480 Software database or to transfer objects
between databases, you must export the LightCycler® 480 Software files. Exporting a file
does not remove the object from the database, but instead copies the file and stores it at
the location you designate. The exported file has an .ixo file extension. You can also export
any object in XML format as a Summary XML file.

IXO files exported from LightCycler® 480 Software cannot be imported into
LightCycler® Software 4.x.

You can export the following objects:

User default preferences and user preferences for charts and samples
LightCycler® 480 System experiments

Standard melting curve

Standard curve object

Templates

Macros

Color Compensation objects

vVvyVvYvyVvVvYVyYVvy

LightCycler® 480 Instrument Error and Operation logs. For more information see
section Diagnostic Tools.

For experiments you can also export the raw data in tab-delimited text format
(Experiment Text File), see below.
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The Experiment Text File

The Experiment Text file format is tab-delimited. It includes two header lines:

P The first header line contains the experiment name.
P The second header line contains column headers.

The data file contains the following information:

Sample position
Sample name
Program number
Segment number
Cycle number
Acquisition time

Acquisition temperature

VvyVYyVvVvYVYyYVvyYy

Fluorescence data for each channel

All fluorescence data in the Experiment Text export files are the data that are currently
displayed in the charts in the software, i.e., scaled by integration time and reference
value.

Read the sections below to learn how to import and export

P LightCycler® 480 Software files individually, see sections Exporting Individual Light-
Cycler® 480 Software Objects and Experiment Raw Data and Importing Individual Files.

P LightCycler® 480 Software files by directory (batch import or export), see sections
Exporting Multiple Files Simultaneously and Importing Multiple Files Simultaneously.

Exporting Analysis Results

As well as exporting objects, you can export analysis results from experiments in a group
of folders and all its subfolders by using the analysis batch result wizard. For more infor-
mation see section Exporting Analysis Results.

Exporting Charts and Tables

As well as exporting objects, you can export data from charts and tables. For more infor-
mation see sections Working with Charts and Working with Tables.
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1.5.1 Exporting Individual LightCycler” 480 Software Objects and
Experiment Raw Data

Individual LightCycler® 480 Software objects or experiment raw data can be exported
both from the Navigator or when opened in the LightCycler® 480 Software main window.

o Use one of the following options to export a LightCycler® 480 Software object:
» Select it in the Navigator
» Open it in the main window

e » When working in the Navigator, click the [ & Y button.
» When working on the main window, click the . button.

e The Windows file selection dialog opens. Browse to select a file destination.

Exporting "Demo Abs Quant with SYBR GreenI” i [
Save jn: I@Bin j - =D

|7 InstrumentSoftware

| )Logs

File name: Demo Abs Quant with SYER Greenl j Save I

=
Save as lpe; Object .o files i) Cancel |
4

e From the Save as type drop-down list, select your preferred export file format (*.ixo,

*txt, or *.xml):
| File name: IDemo-Ouarrtmcation-HEDﬁdﬂ j

Savesstype:  [Object o files [ixo) =

o If you change the format from *ixo to *txt, or *xml, the file cannot be re-import-
ed into the LightCycler® 480 Software.

e Enter a file name, and click Save. By default, the name of the experiment is used as
file name.
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1.5.2 Exporting Multiple Files Simultaneously

LightCycler® 480 Software includes a batch export tool that lets you export all
files in a directory at one time. Follow the instructions below to export a directory of
files.

Batch export is only possible from the Navigator.

Batch export is performed using a wizard. You can move from a wizard step to the
previous or next step by clicking the corresponding button. Note that the Next button
will only be available when you have provided the settings required for the current
tab.

o Click the Batch Export Navigator control button. The Batch Export wizard opens.

On the Select Folders tab of the wizard, select a source folder in the Available Folders
list on the left. Click . to add the source folder to the Selected Folders list on the
right. To remove a selected Folder from the Selected Folders list click . Check the
Scan Sub-folders option to include all subfolders within the source directory.

=10l
Select Folders ‘ Target ‘ Options ‘ Start ‘ Export Status Done |
(=[] Fioat /Roche/Experiments
=] Roche
[#- | Experiments
© ) Maoros .
i ] Preferences
[ Specisl Data
1 Templates

] System Admin

I Scan Subfolders

< v (D

e On the Target tab, select a destination directory. Click the Browse button to browse
for a destination folder. Alternatively, type the path of the destination directory directly
into the input field. If the specified directory does not exist yet, check the box beneath
the input field to create it.

i
Select Folders ‘ Target Options ‘ Start ‘ Export Status | Done |

Select the directory to export the ohjects to:

B )

[+ Directory doesn't exist. Create new directory.
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On the Options tab, you can set various export options.

» Select the types of objects to export from the folder:
You can either export all object types at once (by default all object types are
selected) or select specific object types (by activating/deactivating the corre-
sponding checkbox in the Types of objects list).
You can define the Export File type as appropriate for the respective object type.
Each object type has its own selection menu from which you can choose the
export file type. By default the objects are exported in .ixo file format.

» Limit the set of objects being exported to those with a certain creation date or
modified date. The date range may be specified as one of the following
> All
P In the last n months
P In the last n days
» From a begin date to an end date specified by the user
» Specify the action to take if a file already exists with the same name as an object
being exported. The possible actions are as follows:
» Do not export
P> Replace an existing file after confirmation by the user
» Save as a new file by appending a number to the file name
» Specify whether objects should be deleted after successful export.
» Specify whether empty folders should be deleted.
The last two options are only available if you are working with a research

database.
&' Batch Export =[P}
Select Folders | Target ‘ Options ‘ Start ‘ Export Status Done |
~Select the types of objects to export:
| Types of objects | Export file type I;l
Macro Object .ixo files =
V] Color Compensation Chject J

V| Melt Standard Ohject
¥| LightCyeler® 480 Experiment
V| 1.0 Legacy Standard Curve
[Vl Standard Curve Chiect

Select the action to occur if an output file already ex

(" Madification Date ® 1. Do not export the ohject.
(% Creation Date s .

(" 2. Replace the existing files with the exported
« Al ohjects. Verify each time.

(" 3. Change the name of the exported file by

Clinthelast || #
months appending a number.

Cinthelast [| 2] days
(" between [31727239 -

and |31.121839 ¥
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o On the Start tab, you can review your settings and start the export process.

° The Reset button on the Start tab is active only after an export is complete.
Clicking the Reset button resets the results of the previous export so the export
can be repeated.

& Batch Export ;IEIEI

S

Select Folders ‘ Target ‘ Options ‘ Start ‘ Export Status

Search:
/Roche/Eaperiments

Press Previous to make changes to the selections.

Press Next ta begin the process.

o On the Status tab, you can view the status of the export process. While the export is
in progress, the Stop button is active. You can abort the export by clicking the Stop

button.
| & Batch Export I —1o] x|
Select Folders ‘ Target ‘ Options ‘ Start ‘ Export Status Done
3of 7
Status | Filename M |
- OR /Roche/Exper iments/Demo Abs Quant
0K /Roche/Exper iments/Demo Tm Callin
)4 /Roche/Experiments/ 92 -Demo-Relou
i-Pending /Roche/Experiments/Demo GERnotypin
i Pending /Roche/Exper iments/Deno Gene Scan
.-Pending /Roche/Exper iments/Demo Endpoint
* Pending /Roche/ Exper iments/ M97-Demo-Re g

e The Done tab displays a summary of the batch export. Click the Done button to close
the wizard.

i
Select Folders ‘ Target ‘ Options ‘ Start ‘ Export Status | Done |

Export done.

Directories searched: 1
Files exparted: 7

Files failed: O

Files found: 7
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1.5.3 Importing Individual Files

o From the Navigator controls select /mport, and select the type of file you want to
import:
> For LightCycler® Software 3.5.3 files (FLO, ABT, TEM files), select ATF Files
> For LightCycler® 480 Software or LightCycler® Software 4.x files, select Object .ixo

Files

e Find and select the file you want, and click Open. The file is imported and is opened in
the main window.
° To select multiple files, press the <Ctrl> key while clicking the file names.

e To save the imported file as an object in the current LightCycler® 480 Software data-
base, click the Save button. Navigate to a location in the database to save the object
and enter a new object name, and click (@),

Save LightCycler 480 Experiment f

<] Root

B[] System Admin
- ) "

_JUPL

@ 020709-5taphaureus-150-F5-HP-30-30-Ann25

{8 020830-Uli-Globin F5-5 G-3Puffer

(g 28-THM4-PT18

(& Demo-Quartification-RED 640

E @ Multicolor Demo Set T Calling [Cat Mo 03624854)

- | Preferences
- | Special Data
-] Templates

Hame |New Experiment

° If you import a LightCycler® Software 4.x experiment which uses color
compensation you must import the respective Color Compensation experiment
separately and create a new Color Compensation object.
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1.5.4 Importing Multiple Files Simultaneously

LightCycler® 480 Software includes a batch import tool that lets you import all experi-
ment files in a directory at one time.

For batch import of LightCycler® Software 3.5.3 (ATF) files, the directory must con-
tain the corresponding ABT and TEM file for each FLO file or the FLO file cannot be
imported.

Batch import is only possible from the Navigator.

° Batch import is performed using a wizard. You can move from a wizard step to the
previous or next step by clicking the corresponding button. Note that the Next button
will only be available when you have provided the settings required for tab.

Follow the instructions below to import a directory of experiment files and to repeat an
import if necessary.

o From the Navigator controls select Batch Import. The Batch Import wizard opens.

On the Source tab of the wizard, select a source folder on a data carrier. To add
source directories to the list, click the Add button. Check the /nclude sub-directories
box to include all subfolders within the source directory. Click Remove to delete the
directory entry from the list.

@ Batchimport .
| Source | Target | Stant | Status | Done |

Select one or more directories to scan for files to import:

‘ Include sub-directories | Remn\re|
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o On the Target tab, select a destination directory in the currently open database using
the location selector.

& Batch import ; x|

| Start

Source |: Target Status | Done

Select a folder to place the imported files:

2] Roat

B ] Svstem Admin
W] C -periments!
-] Macioz
] Preferences
] Special Data
[#l-_] Templates

e On the Start tab, you can set various import options and start the import process.
] =

& Batch Import

Source | Target | Start Status | Done ‘

—Select the types of files to import:

[~ ATF Files
¥ Ohject .ixo files

—Select the action to occur if duplicates are found:
(# 1. Do not import the file.

1 2. Replace the existing files with the imported files. Verify each time. =
(" 3. Change the name of the imported file by appending a number.
(" 4. Open the file but do not save it. May be saved later.

M A ically convert ohj to supported types.

Search directary C:AEwport for fles and add any found to /Spstem Admin.

Press Previous to make changes to the selections.

The following options are available:
» Choose whether to import ATF or IXO files (or any combination) from the
directories.

» Specify the action to take if a file already exists with the same name as an object
being exported. The possible actions are:

Press Mest to begin the process.

» Do not import
P Replace an existing file after confirmation by the user
» Change the name before import by appending a number to the file name
» Open the file but do not save it. The file may be saved manually.
° The action Replace an existing file after confirmation by the user is only active if
you are working with a research database.
» Choose whether objects should be automatically converted to supported types.
» Click the Next button to start the import process.

° The Reset button on the Start tab is active only after an import is complete.
Clicking the Reset button resets the results of the previous import so the import
can be repeated or is aborted.

> > >
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o On the Status tab, you can view the status of the import process. While the import is
in progress, the Stop button is active. You can abort the import by clicking the Stop
button.

e The Done tab displays a summary of the batch import. Click the Done button to close
the wizard.
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2 Programming and Running an Experiment

LightCycler® 480 Software controls the LightCycler® 480 Instrument using information
provided in the experiment protocol. During an experiment run, the protocol defines the
target temperatures and hold times of the thermal block cycler, the number of cycles being
executed as well as other parameters. As the experiment progresses, the software gathers
temperature and fluorescence data from the instrument and displays it on the Data tab.
At the end of a run the experiment is saved automatically.

This section explains how to perform the following:
P Program an experiment
P Run an experiment

» Enter sample information

2.1 Programming an Experiment

Programming an experiment consists of defining the cycles of heating and cooling to be
performed by the thermal block cycler of the instrument and providing general setup
information. For you to be able to create an experiment protocol, your user account must
have the Expert User or Local Administrator role. For more information about privileges
associated with each user role, see section Managing User Access.

You can program an experiment only if an instrument is installed in the LightCycler®
480 Software. To allow programming in offline mode, LightCycler® 480 Software
offers four virtual LightCycler® 480 Instruments (for the LightCycler® 480 Instru-
ment I or LightCycler® 480 Instrument 11, in either 96 or 384 version). If you should
need to program an experiment while not being connected to a real instrument, select
one of the virtual instruments on the Instruments dialog and set it as the default. (For
details on how to install an instrument into LightCycler® 480 Software, see section
Administrative Tools. An instrument does not need to be connected for you to be able
to program an experiment.)

° PCR protocols that you have established on the LightCycler® Carousel-Based System
(LightCycler® 1.5 and 2.0 Instruments) can be transferred directly to the
LightCycler® 480 Instrument with the following restrictions:

» Do not use hold times of 0 seconds!
P Hold times below 10 seconds should be tested parameter specifically.

PCR parameters that you have established for other block cycler-based real-time
PCR instruments or conventional block cycler PCR can usually be used without any
modification.

Note: There is optimization potential by reducing the hold times and increasing the
temperature ramp rates.

Follow the general steps below to program an experiment. Detailed information for each
step follows the general procedure.
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To program a new experiment:

o Choose one of the following options for the first step:

» Click New Experiment in the Experiment Creation area of the Overview window.

» Click New Experiment from Template in the Experiment Creation area of the
Overview window. In the Create Experiment from Template window select the
appropriate Run templates. You can also use Subset and Sample Editor templates.
After selecting the templates, click . For detailed information on using tem-
plates see section Working with Templates and Macros.

» Click New Experiment from Macro in the Experiment Creation area of the Overview
window. In the Create Experiment from Macro window select the appropriate mac-
ro and click . For detailed information on using macros see section Working
with Templates and Macros.

> Switch to the Navigator window and click New. Select the icon for a new
LightCycler® 480 Instrument experiment and click .

In the Setup area of the Run Protocol tab, you specify the following setup parameters:

s,

B
’7Deterjinn Format |svm Green 1 / HRH Dye | - Block Size |o¢ Plate ID Reaction Volume [0 =]

Color Comp ID | Lot No TestD |

Detection Format

Block Size (determined by active instrument, display only)
Plate ID (optional)

Reaction Volume

Color Comp ID (optional)

Lot No (optional)

Test ID (optional)

Choose a Detection Format from the pull-down list and modify the settings for the
available detection formats using the Customize option, if needed. For more informa-
tion, see section Setting Detection Formats.

Enter a PCR multiwell plate identifier into the Plate ID field, either manually or using
a handheld barcode reader If you have activated the barcode Module the Plate ID is
scanned automatically by the built-in barcode reader of the LightCycler® 480 Instru-
ment during loading of the multiwell plate.

° If you have entered a Plate ID manually into the Plate ID field and the internal
barcode reader reads a different bar code from the multiwell plate, the software
prompts you to overwrite the Plate ID at the start of the run. If you answer with
No, the experiment will not start.

You can enable or disable the internal barcode reader in the Instrument win-
dow. For details see section Instruments.

> > >
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e Select a Reaction Volume in pl. The possible range of reaction volume depends on the
type of block cycler installed:

» 96-well thermal block cycler: 10 — 100 pl
» 384-well thermal block cycler: 5 — 20 pl

It is possible to use a sample volume as small as 3 pl. However, this volume is
not recommended due to the risk of evaporation and subsequent failure of the
experiment. If you want to use a sample volume <5 pl, take care to ensure that
no evaporation of the reaction mix occurs (e.g., by overlaying it with mineral
oil). For the 384-well plate the volume setting does not have any impact on
the heating or cooling of the reaction, but on the area of optical read-out: the
integration radius for the measurement is adapted according the reaction volume
setting made on the Run Protocol tab. As a result, a wrong setting may cause a
suboptimal signal-to-noise ratio, but never a complete failure. For the 96-well
plate, a big difference between specified volume and actual volume will have a
significant impact on the instrument-controlled temperature regulation and thus
may impair the experimental results.

e ° The three following actions are optional. Be aware that entering a Color Comp
ID restricts the subsequent application of Color Compensation objects to those
objects with identical Color Comp ID.

You can edit these three values at any time before, during, or after the run.

» In the Color Comp ID field enter a Color Compensation ID to identify the Color
Compensation object you are using for this experiment.

» In the Lot No field enter a Lot ID number to identify the reagent batch used for the
experiment.

» In the Test ID field enter the Test ID number to identify the reagents used for the
experiment.

o In the Programs and Temperature Targets section, click . to add as many additional
programs or temperature targets as needed for the protocol (the first program is
always provided by default). For each program row, specify the Program Name,
Cycles, Analysis Mode, etc. (For more information, see section Defining Programs
and Temperature Targets.)

Run Protocol | Data ‘ Run Notes ‘

b
Detection Format [S¥eR creen £/ Rm Dye | - Block Size [0 Plate ID Reaction Volume [0 =]

Color Comp 1D | Lot No TestID |

Programs
Program Name | cCycles | Analysis Mode
¥ Program n =Itone B

= =
Temperature Targets
Target () ‘ Acquisition Mode ‘ Hold (hh:mm:ss) ‘ Ramp Rate (°C/s) | Acquisitions (per °C) ‘SecTargelr’Q‘ Step Size Q) |smp Delay (cycles)

Mos ~Hone ~|o0:00:01 e, — 2o Zo Ho

Ko@> Ko@>)

o Alternatively, you can apply an experiment template as follows:
» Click Apply Template to display the Apply Template dialog box.

> Select a Template from the list, and click [@.
The template settings are applied to the new experiment protocol. Modify setup
parameters, experiment programs and temperature targets as needed.

9 (Optional) In the Module bar, click Subset Editor to define sample subsets. For details,
see section Working with Subsets.

° You are not required to define sample and subset information before the run.
You can define this information during or after a run if you wish.

> > >
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(Optional) In the Module bar, click Sample Editor to define sample information.
For a detailed description, see section Entering Sample Information.

Prepare the plate and load it into the instrument as described in section Operation.

Click Start Run.
The Start Run button is only available if a multiwell plate has been loaded.

The Save Experiment dialog is displayed. Enter a name for the experiment and select a
folder to save it.

If you are using a clear plate, a warning message indicates that the plate detection
sensor is switched off. For details see section Setting the Plate Type.

®© 0066

2.1.1 Setting Detection Formats

By setting the detection formats, you choose the filter combinations suitable for your
experiment.

The Detection Formats dialog box is displayed when you click Customize in the Setup
area of the Run Protocol tab. This dialog box allows you to modify the settings for the
available detection formats. The modifications you enter here apply only to the current
experiment.

You cannot change or customize the detection format definition after the run has start-
ed. If you start a run with a detection format that is not suitable for your experiment,
the run is lost because no utilizable data will be generated.

To set the detection formats:

o In the Setup area, select a detection format from the pull-down menu. For more
information about pre-defining detection formats, see section Administrative Tools.

e To modify the settings for the available detection formats, click Customize.
The Detection Formats dialog box opens.

Detection Formats i

Detection Format Multi Color HybProbe

rIntegration Time Mode:
(' Dynamic i* Manual
Active  |Filter Comhination Integration Time (sec)
» Fluos (465-510) 0,25 =
Red 610 [495-610) 0,25 =
Red 640 [495-640) 0,25 =
Cy 5 / Cy 5.5 (498-660) 0,28 =|
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Select an integration time mode:
» Dynamic: No further input is required

° In this mode, LightCycler® 480 Software uses the Melt and Quant Factor defined
for the filter combination to extrapolate the final fluorescence intensity based on
the initial value at the beginning of the reaction. The calculated final fluorescence
is used to set the optimum integration time. (For details, see section Administra-
tive Tools.)

° The maximum integration time used for Dynamic Mode in the Roche detection
formats is set to 1 sec (for hydrolysis probes) or 2 sec (for HybProbe and
SimpleProbe probes). This setting provides sufficient signal and a reasonable
measuring time. Hence, the total measurement time (for PCR and melting
curve) depends on the number of filter combinations and the detection format
used in an experiment (e.g., a 4-color hydrolysis probe assay requires maximally
4 sec per measurement). If you use the Dynamic Mode, the time needed for the
first measurement is slightly extended (to 5 sec), because the software needs
extra calculation time to determine the effective integration time based on the
initial signal.

» Manual: Specify an integration time for each filter combination. The manual

integration time is specified in seconds, within the range of 0.01 to 10 seconds.
Integration time is defined as the acquisition time of the CCD camera.

° Select the filter combinations for the selected detection format. By default all filter
combinations are selected; clear the checkbox to deselect a filter combination,
if needed.

° For example, if you select the Multicolor HybProbe detection format, which
includes four filter combinations, but wish to run an experiment using Red 610-
and Red 640-labeled probes only, deselect the Fluos and Cy5 filter combina-
tion. Although it would not be detrimental to your experiment to use the default
settings, applying filter combinations that are not required will result in a longer
measuring time.

o The Fluos filter combination in the Multicolor HybProbe detection format is only
required for a Color Compensation experiment.

e Click to apply the selected filter combinations to your experiment.
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2.1.2 Defining Programs and Temperature Targets

Each experiment protocol has one or more programs. Each program can be executed for
multiple cycles. A program consists of one or more temperature targets. A temperature
target specifies the target temperature which is to be reached, the duration for which
the temperature is applied, the speed with which the temperature is reached, and other
parameters. You define programs and their temperature targets in the Run Protocol tab of
the Run module.

The example below includes four programs: Denat, PCR, Melt and Cooling. When the
PCR program (45 cycles) is selected in the Programs table, the temperatures appear auto-
matically in the PCR Temperature Targets table below.

Run Protocol | Data ‘ Run Notes ‘

Setup
Detection Format [Multi Color HybProbe E| - Block Size |25 Plate ID Reaction Volume [10 =]
Color Comp ID | Lot Ho Test D |
Programs
Program Name | Cycles Analysis Mode
Denat 1 None

Quantification

Helting Curves

LKA EIK]

None

[conting 1

= =
PCR Temperature Targets
Target ('C) Acquisition Mode Hold (hh:mm:ss) Ramp Rate [C/s) | Acquisitions (per°C) | Sec Target °C) | Step Size (C) |Step Delay (cycles)
DES =lmone +|oo:oo:10 = = >lo =lo =lo =
50 Slsingle 00:00:25 = B = [1} =lo Zlo =
£ *luone 00:00:10 a2 = 0 =l o =
]

Overview

i A A A ALY,
gm

g
0:00:00 00529 0133 02144 02550 03800 414 05425 10231 11641
Estimated Time (h:mm:ss)

To define programs and temperature targets:

o In the Programs section of the Run Protocol tab, click . to add a new program.
A default program named “Program” is added, containing one default temperature
target.

° You can add up to 99 programs.

> > >
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e Edit the default values for the following program parameters, clicking the <Tab> key
on your keyboard to move from one column to the next. (If you make a mistake, click
. to delete the program and start over.)

Valid Values

Parameter Description/Instruction

Program Name The name of the program. Click ~Any alphanumeric string.

in the Program Name box, and
enter a new name.

Cycles The number of times the pro 1 — 99 cycles
gram should be repeated. Enter
a value or select it by clicking
the up and down arrows.
Analysis Mode The type of analysis expected None: No analysis is

for this program (if any). Select
an analysis mode from the
pull-down list.

° The Analysis Mode
defines which param-
eters can be selected
under Temperature
Targets (e.g., if you
select Quantification it
is not possible to select
the Continuous Acquisi-
tion Mode.)

expected

Quantification: A
quantification analysis
is expected

Melting curves: A
Melting Curve analysis
is expected

Color Compensation:
A Color Compensation
analysis is expected

e In the Temperature Targets section, edit the default values for the following tempera-
ture parameters for the first temperature target.

Parameter

Target

Acquisition
Mode

Hold

Description/Instructions

The target temperature.
Enter a temperature.

The frequency with which
fluorescence data is acquired.
Select an acquisition mode
from the pull-down list.

The length of time to hold

the target temperature in
hours:minutes:seconds format.
Enter a hold time.

Valid Values

+37°C to +99°C,
default is +95°C
For Melting Curve analysis:
+20°C to +99°C

None: No fluorescence data
is acquired.

Single: Acquires fluores-
cence data once at the end
of this temperature segment
in each cycle This is the typi-
cal setting for quantification.

Continuous: Acquires fluo-
rescence data continuously.
This is the typical setting for
a melting curve or a Color
Compensation analysis.

00:00:01 — 12:00:00
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Parameter

Ramp Rate
(°C/s)

Acquisitions
(per °C)

Sec Target
cc)

Step Size (°C)

Step Delay
(cycles)

Description/Instructions

The rate at which the instru-
ment heats up or cools down
to the target temperature.
Enter a ramp rate.

The maximum ramp rate
depends on the block
cycler type installed.

The number of data measure-
ments taken per °C. Only
available in the Continuous
acquisition mode.

To achieve a compa-
rable number of data
points per °C in melting
curves regardless of the
number of filters to be
measured, the melting
ramp rate is defined as
“Acquisitions per °C”
and not as “C

per sec”.

A second target temperature
to be reached by the last
cycle of the program. Use this
feature to change the target
temperature of a segment
during the amplification
reaction. Enter a temperature.

The number of degrees to
change the temperature with
each cycle to reach the sec-
ondary target. Enter a step size.

The number of cycles after the
step size is applied for the first
time.

Valid Values

» Heating up:
96-well block:
1.0 — 4.4°C/s
384-well block:
1.0 — 4.8°C/s

» Cooling down:
96-well block:
1.0 — 2.2°C/s
384-well block:
1.0 — 2.5°C/s

1 to 100, default is 5

The optimal acquisi-
tion rate for Melting
Curve analysis has
to be determined
empirically for

each assay and can
range from 1 to 10
acquisitions/°C.

For high resolution
melting curves, 25
acquisitions/°C are
sufficient to result in
a resolution appropri-
ate for Gene Scan-
ning analysis.

Default; 0°C (no second
target temperature)
Valid range: +37°C to +99°C

Default: 0°C (no step)
Valid range: 0.1°C to 20°C

Default: 0 (begins with the
first cycle)

Valid range: 0 — 99
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Click . to add another temperature target to the current program, and enter param-
eter values. Repeat to define as many temperature targets as you need for the current
program.

° You can add up to 99 temperature targets.

e Repeat steps 1 — 4 to create additional programs and their temperature targets.

° To reorder the programs or temperature targets, select the item you want to
move, and click the up @ or down (§& arrow to move the item up or down in
the list. To delete an item, select the item, and click

° The very last program must be a cooling step with +40°C Target (°C)
temperature, and 30s Hold time for easier plate removal.

e View the Overview section to see a graphical representation of the complete ex-
perimental protocol you have defined. Use this chart to see whether the experiment
protocol reflects the time and temperature cycles you want and modify the programs
and temperature targets as needed.

Overview

0.00:00 01023 01528 02843 0:38.03 0:47:23 05642 10602 11522 12757

o Declaration of time is estimated.
Note that the time displayed in programming mode is only an estimation
and does not necessarily correspond to the actual time required to run the -~
experiment.

o Click . in the Global action bar to save the protocol. Navigate to a location to save
the protocol, enter a protocol name, and click (@)

2.1.3 Customizing the Online Data Display

When the experiment runs, the data being collected are displayed in charts on the Data
tab of the Run module. Three chart types are available:

» Fluorescence History: Fluorescence for selected samples for a selected filter over time

P Temperature History: Temperature and data acquisition points during the experiment
run

P Exposure History: Integration time displayed versus acquisition number

You can change any of the type of existing charts and modify the display options.

° You can customize the online data display while the experiment is running.

Basic Software Functionalities




Programming and Running an Experiment

Running an Experiment

To customize the online data display:

o In the Run module, select the Data tab, and click above the chart you
want to change. The chart’s options toolbar is displayed, containing a chart menu.
Fluorescence charts contain additional options.

o To change the chart type, select the new chart type from the Chart menu:
» Fluorescence History: Displays fluorescence versus time, cycles or temperature
» Temperature History: Displays temperature versus time
» Exposure History: Displays integration time versus acquisition number

To modify display options for the Fluorescence History chart:

Select the axis type (the type of data represented by the X axis), the filter combination,
and the program containing the data you want see. Additionally select or deselect
BaselLine subtraction.

]j Chart = Axis |- Filter(470-705] = Programs - Baseline -

Fluarescence aver Cycles
® Fluorescence over Time rescence History

[ Fluorescence over Temperature

2.1.4 Adding Run Notes

Add comments about the experiment using the Run Notes tab.

22 Running an Experiment

After you have defined setup parameters (programs and temperature targets) and the
online data charts, you are ready to run the LightCycler® 480 Instrument experiment.

To start an experiment run:

Prepare a LightCycler® 480 Instrument run as described in section Operation.

Load the plate into the LightCycler® 480 Instrument as described in section Operation.

Click Start Run on the Run Protocol or the Data tab.

You can only start an experiment run when an instrument is connected. The Start
Run button is only available if a multiwell plate has been loaded.

You are prompted to save the experiment. Enter an experiment name and browse to a
folder where you want to save the experiment.

If you close the dialog without saving the experiment, the run will not start.

A status bar on the Data tab indicates the progress of the running experiment.

T 5
Running 4 programis)...

o As the experiment progresses, the Messages area displays messages indicating in-
formation, warnings and errors encountered during the run. Returned sample data is
displayed in the charts on the Data tab.

o To view data for specific samples, select one or more samples in the Sample Editor or
Sample Table. If needed, you can modify chart settings during the experiment run. For
more information, see section Customizing the Online Data Display.

> > >
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o

(Optional) You can apply a Color Compensation object after an experiment run. Use
the Color Comp multi-select button to turn Color Compensation on or off and to select
a Color Compensation object.

Color Comp (Off)

No Color Compensation object has been selected. Select
this if you do not want to use Color Compensation.

Allows you to select an object from the Selected Color
Compensations list. This list displays all selected (i.e.,
previously applied) Color Compensation objects. The
compensated filter combinations are displayed in brack-
ets after each name.

In Allows you to select an object from the Available Color
Compensations list. This list displays all available Color
Compensation objects. For each object, the list includes
the name, creation date, path and filter combinations

that can be compensated.

Database

o

(Optional) To adjust or stop the program during the run:

» Click End Program to stop the current program and skip to the next program in the
experiment protocol.

» Click + 70 Cycles to add 10 cycles to the current program.

» Click Abort Run to stop the run. (The Abort Run button replaces the Start Run but-
ton during the run.)

Performing this task ensures, that the data are complete and an analysis can be
performed.

Confirming Abort Run will stop the run immediately, resulting in incomplete
data. The same applies for a Run aborted with a hardware or software error.

No analysis can be performed. There is no way to recover the experimental
data.

(10)

When the experiment is finished, a status message displays “Run complete”.

Data |

Run Protocol ‘ Run Notes ‘

LEy )
Run complete...

000 345 930 1604 2329 3053

Time (h:mm:ss)

19 Sample 9 3818 4543 5307

10 sawple 10 sl

Subset: [111 seples <] .... F ] Chat - fvis - Fite453533 - Pogams - Basoine
1z [3[2[5[6 789 hofifzfr3fafshehs iehopoz1zpska
A
B P -}
T {.", 300
g 50
g 200
B 150
100
L‘ 2 50
“ ool
610 1027 1755 2524 252 a2t 4743 5441
Time (h:mm:ss)
e |
% than
4 Temperature History
L KIS o ——r 0
95
== ~|
Samples - gg
Color| Pos |Name o ou
W i1 Sawple 1 T 7=
B iz sowple 2 é 70
W 15 Semple 3 65]
B i Sauple 4 § gg
B a5 somple S pas
16 Semple & ped
W 7 Sowple 7 40
A5 Sample 8
|
| |

1)

Click Sample Editor in the Module bar to open the Sample Editor, and complete sample
information, if necessary. For more information, see section Entering Sample Informa-
tion.

You can enter or modify the sample information at any time before, during or
after the experiment is completed. We recommend that you enter the sample
information before running the experiment.

Basic Software Functionalities




130

Programming and Runn

ing an Experiment

Running an Experiment

° During a run, data aquisition requires memory. It is recommended not to use the
LightCycler® 480 Control Unit during a real-time PCR run. Minimizing the software
display on the monitor especially during High Resolution Melting and for 384-well

plate experiments does speed up the data transfer.

If the run finishes without an error, the experiment is saved automatically in the database
and can be analyzed by the software.

Although there is no automatic backup of the stored data (see section Guidelines for Light-
Cycler480 Database Backup, Cleanup ¢» Compacting), the LightCycler® 480 Software Ver-
sion 1.5.1 automatically saves the last 10 experiments in the following folder:

P C:\ProgramData\Roche\LightCycler480\Backup\

These are saved as *.ixo files named $RUN$xxxx.ixo and can be imported into the
LightCycler® 480 Software as described in section Immporting Individual Files.

° If the connection between the application and the instrument is temporarily inter-

rupted, the software will download data automatically from the instrument after the

connection is reestablished. The maximum length of a timeout is 7 minutes. If the

timeout is exceeded, the run is considered as prematurely terminated, and a warning

is generated. If backup or instrument data exist, the data will be automatically recov-

ered upon your next login or start of a new run if a corresponding experiment is found

by the software. If no corresponding experiment is found, the software prompts you to
confirm the deletion of the data.
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2.3

Entering Sample Information

Entering Sample Information

Use the LightCycler® 480 Software Sample Editor to record information about the samples
in the experiment. You can enter sample information manually before, during or after an
experiment is completed. When creating a new experiment, Sample Editor data can also be
imported from tab-delimited text files.

2.3.1

Editable fields are displayed as white, and non-editable fields are displayed as pale
blue. Only entries that are not replicates may be edited.

Any sample designated as a replicate is automatically renamed “Repl. of S,” where “S”

is the sample name of the source sample. All information on the analysis tabs for a
replicate will duplicate that of the source sample.

Sample Editor Window

You open the Sample Editor window by clicking Sample Editor in the Module bar. By
default the Table View of the Sample Editor window is displayed.

Subset Selector

Filter combination area

Sample table

MWP image

Legend Property Selector

Sample groups

Bl |wildtype 1:1]

Accelerator panel
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Clicking the Toggle View button in the action button area changes the display to the
Plate View.

Filter combination area Well Editor

& LightCycler® 480 Software
Instrument:  Virtual LightCys Connected
Window:  [Demo Tm Calling vaith HybProbe Probes E] =
Step 1: Select kil Select Filter Abs Qt
C Abs Quant (“n.m ant ( Scani Ig  Color Comp
Workflow area @ Tm (Hiers, @ G [ 483640 Units
Step 2: Select pl Step 3: Well edito
Subset Selector - — . ol
E‘.;""l;': 11 [ 12 [13_ ST !

-
I
LT
o

EF
i aEaEl

MWP image

e
U
NE @O @k (T

1 o o
1 o

Sample Editor
action bar
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23.2 Sample Editor Action Bar

The Sample Editor action bar contains the following buttons:

=]
=
=3
o
S

Function

Clicking Apply Template displays the Apply Template dialog box.
Select a Template from the list and click . The template settings
are applied to the new experiment protocol.

Clicking Save As Template displays the Template dialog box. Select

a location to save the template and enter a name in the Name field.
Click (@)

Clicking Configure Properties opens the Configure Sample Editor
Properties dialog. Add or remove properties to/from the Table or
Plate View and click [@). For more information see section Configur-
ing Sample Editor Properties.

Clicking this button toggles between the Table and Plate View of the
Sample Editor.

Clicking Reset All resets all sample information to the default values
and resets any analysis-specific Sample Editor fields to their default
values.

Clicking Import opens the Sample information import dialog to
browse for an import data file. For detailed information see section
Importing and Exporting Sample Information.

Clicking Export opens a file selection dialog. Browse for a location
and enter a name for the export file. The Sample Editor data are
exported to a tab-delimited text file. For detailed information see
section /mporting and Exporting Sample Information.

Each workflow contains a multi-select button Replicates with three

options:

» Clicking Make Replicates creates a replicate group with the
current selection, using the first sample as the master.

» Clicking Auto Replicate creates replicates of all samples in
the selection that have all properties identical in all filter
combinations.

» Clicking Clear Replicates clears the Repl Of column for the selec-
tion. When a sample is cleared, it retains the attributes it has as
a replicate.

Basic Software Functionalities




Programming and Running an Experiment

Entering Sample Information

233 Configuring Sample Editor Properties

The Configure Sample Editor Properties dialog allows you to customize the Sample Editor

window according to your needs.

P You select the properties to be displayed in the Sample Table in Table View or the Well
Editor in Plate View.

P You choose the order of the properties in Table or Plate View.

To configure the Sample Editor properties:

o In the Sample Editor action bar click Configure Properties. The Configure Sample Editor
Properties dialog is displayed.

Configure Sample Editor Properties

Available

Description

| Table | wen |

General
Color

- Replicate of
Sample Neame

Table order-

r Well order-

Color
Replicate of
Sample Nane
Sawple ID

Sample Frep Notes
Sample Type

Sanple Nawe
sample Type
Concentration

- Subsets Concentration
Notes

| Sample ID
Satple Prep Notes

\ Target Name

Sawple preferences

L uideh
Line Style

\Point Style

Color Compensation

" Dominant Channel

Endpoint Genotyping

- EndPt Sample Type
EndPt Genotype

Amplification Analysis
Satple Type

- Concentration
Cp Low

" Cp High

Melt Geno

| Melt Geno Sample Type
Helt Geno Genotype

Relative Quantification
Target Type

- Combined Sample and Target Ty
Efficiency

Gene Scanning
Seanning Sample Type
- Scanning Genotype

OO0fJoO0ofoofo0ODREEOCOJONOO0JORRO0REEE
ODogooogooyoorrEOOyJoooogooooo=~ong

o In the Available Properties list select or deselect the properties to be displayed in Table
View and/or Plate View. Selected properties are displayed in the corresponding 7able
order or Well order list.

e (Optional) Select a property in the Table order or Well order list and click the (8 or @)
button to change the order of the properties.

o Click . to close the Configure Sample Editor Properties dialog. The properties are
displayed in the Table or Plate View according to your selection.

° The property selection is saved with the experiment.
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23.4 Entering Sample Information

To enter sample information:

o In the Module bar, click Sample Editor. The Sample Editor opens.

e In the Workflow area select the workflow corresponding to the experiment you want to
create.

(" Ahs Quant  (— Rel Quant ( Scanning (" Color Comp

Step 1: Select Workflow
’7(“ Tm " Melt Geno (" Endpt Geno

When a workflow is selected, the LightCycler® 480 Software automatically reconfig-
ures the Table or Plate View. The corresponding properties are automatically added
to the Sample Table and the Well Editor. When changing the selected workflow, the
Accelerator is reconfigured. The Table and Well Editor add all default properties of
the new workflow to the already displayed properties of the previous workflow, that
means, no properties will be removed.

e Customize the Sample Editor window according to your needs:

> Select the filter combination to be used in the experiment in the Select Filter
Combination area.

» In the Subset box, select a predefined subset of samples to display, or select
All Samples to display all samples on the MWR For more information on defining
subsets, see section Working with Subsets.

» Click the toggle button in the Sample Editor action bar to toggle between Table
and Plate View.

» In the Table View and the Plate View use the Legend Property Selector to select
which options are displayed in the Legend and in the Table View Well Editor or
the Plate View Well Editor. The options provided in the Legend Property Selector
depend on the workflow.

» Click the Configure Properties button in the Sample Editor action bar to open the
Configure Sample Editor Properties dialog. Add or remove properties to/from the
Table or Plate View and click . For more information see section Configuring
Sample Editor Properties.

° Select the samples to edit in the Sample Selector. For information on selecting
samples see section Selecting and Deselecting Samples.

> > >
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Enter the general information for each sample. You can enter the data
» in the Table View, see section Entering Data in Table View, or
» in the Plate View, see section Entering Data in Plate View.

Properties Description Valid Values

Sample Name The name of the sample Alphanumeric characters;
spaces allowed (maximum

25 characters)

Repl Of When the sample is a The number of another
replicate, the position number  sample that is not speci-
of the original sample fied as a replicate (you

cannot create a replicate
of a replicate). Enter the
position number, e.g., ,A5".

Subsets Number of the subset to
which the sample belongs

Display only

Notes Any additional information
about the sample

Alphanumeric characters

Sample ID ID for the sample type or
sample material

Alphanumeric characters;
spaces allowed (maximum
11 characters)

Sample Prep Notes  Flag information of a previous  Alphanumeric characters

sample preparation can be Batch ID + Flag Code
added to this field. e.g. E1004

Enter the specific sample properties according to the workflow you selected in the
Workflow area. For detailed information on the properties, see the sections describing
the specific analysis methods.

(Optional) Click the Replicates button to create replicates for all selected samples.

> Make Replicates creates a replicate group with the current selection, using the
first sample as the master.

» Auto Replicate creates replicates of all samples in the selection that have all prop-
erties identical in all filter combinations.

» Clear Replicates clears the Rep/ Of column for the selection. When a sample is
cleared, it retains the attributes it has as a replicate.

Samples can differ in an unselected filter combination. This can be confusing if
you use Auto Replicate.

(Optional) If you need to start over, click Reset Samples. Resetting the samples resets
all sample information to the default values and resets any analysis-specific Sample
Editor tabs to their default values.

When finished, click . in the Global action bar to save the sample information with
the experiment.

To print out your sample loading, click . in the MWP image area.
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Entering Data in Table View

You have different options for entering data in the Table View.

P Entering data directly in the cells of the table:
P Click in a single cell and edit the value.
P Select a range of cells, copy and paste a selection from another part of the table.

P Select a range of cells, copy and paste a selection from a spreadsheet program, e.g.,
Microsoft Excel.

P Select a range of cells, type a value and press the <Enter> key.

For more information on using tables see section Working with Tables.

P Entering data using the Accelerator panel:

The system displays the Accelerator panel according to the selected workflow. For
information on the analysis-specific fields of the Accelerator panel, see the correspond-
ing analysis descriptions.

o Select the samples you want to edit in the MWP image. The data of the selected wells
are displayed in the Accelerator panel:

» If a value is the same for all selected wells, the value is displayed in the
Accelerator panel fields.

> If a value differs for the selected wells, no value is displayed.
o Edit the values in the Accelerator panel fields.
The values are applied to all selected wells.

° If you select a single well, the contents of this well are displayed in the Accelera-
tor panel fields. You can now edit the values for the well.

Entering Data in Plate View

In Plate View you enter data in the Well Editor.

o Click the Toggle View (Table) button to change to the Plate View.

o Configure the properties to be displayed in the Well Editor as described in section
Configuring Sample Editor Properties.

e Select the samples you want to edit in the MWP image. The data of the selected wells
are displayed in the Well Editor:

» If a value is the same for all selected wells, the value is displayed in the Well Editor
fields.

p- If a value differs for the selected wells, no value is displayed.

0 Edit the values in the Well Editor fields.
The values are applied to all selected wells.

° If you select a single well, the contents of this well are displayed in the Well
Editor fields. You can now edit the values for the well.
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Importing and Exporting Sample Information

The Sample Editor offers an import function that can read data from tab-delimited files
into the Sample Editor table, both into the Table or Plate View. Such import data files can
be created using common spreadsheet programs (e.g., Microsoft Excel).

To be valid for automated import, data files containing sample information must have
certain properties:

P Each line in the import data file must be associated with a well position, while each
column in the input must be associated with a data column in one of the Sample
Editor’s tabs.

P Each row of the imported data file must contain the position of the sample. If there is
no sample position column or if the sample position column has invalid entries, the
file is not imported and the OK button will not be active.

» The columns of type “sample position” (‘Pos’ and ‘Repl. Of” columns) must contain a
row and column position value consisting of a single letter and an integer (in the form
of Al, B2, etc.). The row and column must exist in the current MTP layout. If any
position is invalid, the data in that line of the file will not be imported and an error is
recorded in the status report.

P The columns of type “Filter Combination” (‘Filt. Comb. and ‘Dominant Channel’ col-
umns) must contain a string in the format XXX-YYY, where XXX and YYY are wave-
lengths of the detection format in the experiment. If the values are invalid for any row,
the data in that line of the file cannot be imported and the error will be recorded in
the status report.

» The ‘Sample Type’ columns for Quantification and Genotyping analysis must match
the values in the selection list for the corresponding column in the Sample Editor (e.g.,
for Absolute Quantification this is “Unknown” and “Standard”). If the values are in-
valid for any row, the data for the field are not imported and the error is recorded in
the status report.

P If any line in the file begins with a “#” character, it is considered to be a comment line
and will be ignored. If the first field’s first character contains a “#”, then the field needs
to be enclosed in quotes.

P If the text for any field contains the delimiter character (tab or comma) or a space, then
the text must be enclosed in double quotes.

» The import file must contain the same number of columns for each row, even if col-
umns are blank. If the number of columns present on any row is incorrect, the file will
not be imported and the error will be recorded in the status report.

Import data files both with and without a header row are supported. You may specify
whether the current file has a header row by using the header row checkbox. If checked,
the first row in the file will be used for headers. If unchecked, the first row in the file will
be used as data. If the program correctly identifies all the column headers in the first row
when a file is scanned, the software will automatically check the header row checkbox.
Otherwise, the header row checkbox will be unchecked.
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Information in the header line has to be tab-delimited and must be consistent with the
remainder of the file. Key words in the header line must be consistent with a key word set
understood by the software. If the key words of one or more columns do not match the
software’s expectation, the software will prompt you to assign data to its target column.
The table below gives an overview over supported key words in the column header and the
correlation to the respective field in the Sample Editor table:

Category

General

Sample preferences

Color Compensation

Endpoint Genotyping

Amplification
Analysis

Melt Geno

Relative
Quantification

Gene Scanning

Column Header
General:Pos

General:Repl. Of
General:Sample Name
General:Filt. Comb.
General:Sample Note
General:Sample ID
General:Sample Prep Notes
General:Target Name

Sample Preferences:Color
Sample Preferences:Width
Sample Preferences:Line Style
Sample Preferences:Point Style
Color Comp:Dominant Channel
Endpt. Geno:Sample Type
Endpt. Geno:Genotype

Abs Quant:Sample Type

Abs Quant:Concentration
Abs Quant:Cp Low

Abs Quant:Cp High

Melt Geno:Sample Type
Melt Geno:Genotype

Rel Quant:Target Type

Rel Quant:Combined Sample/
Target type

Rel Quant:Efficiency
Gene Scanning:Sample Type

Gene Scanning:Genotype

Entering Sample Information

Field in Sample Editor
Pos

Repl. Of

Sample Name
Filter Combination
Notes

Sample ID

Sample Prep Notes
Target Name

Color

Width

Line Style

Point Style
Dominant Channel
EndPt Sample Type
EndPt Genotype

Quantification Sample
Type

Concentration

Cp Low

Cp High

Melt Geno Sample Type
Melt Geno Genotype
Target Type

Combined Sample and
Target type

Efficiency
Scanning Sample Type

Scanning Genotype

If an import data file contains empty cells this will not change data already present in the

Sample Editor.
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Replicates can only be imported by specifying multiple positions in a common sample
position cell (spaces work as a separator). The first sample position listed in the cell shall
be the master of the replicate group. If the ‘Repl. Of’ column is included and a value is
set for a sample, all other data except the position column must be blank. The designated
position will be set as a replicate of the position in the ‘Repl. Of” column. If the data is
not blank, the data will not be imported and a warning will be shown in the status report.

P 1If the Create replicates from duplicate sample names? checkbox is checked, samples that
share the same sample name in the import file will be set up as replicates.

P If the Create replicates from duplicate sample names? checkbox is checked and data
other than the sample name are not blank, the non-blank data will not be imported.

The easiest way to create a compatible import data file is to export the Sample Editor
data of an existing experiment and to use this file as a template.

To import Sample Editor data:

o Click the Import button to browse for the import data file. The software displays a file
selection and preview dialog.

Sample information Import

Selected File: | .

There are no data columns. .
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e Click the () button to navigate to the import data file.

Sample information Import

Selected File: IC:\PrUgramrrh\ Rocheh LightCycler4d0YEin' AbsOuant .-

There are no data columns.

When you have selected a file, click the Scan File button. The software updates the

preview, displays the automatic column assignments and sets the default for the Use
first line as header? checkbox.

[Sample information Import

Selected File: [¢:\ Programos Rochet Light Cye Lerd50) Bin) MosQuant with 3YER Green I.txt] .-

¥ Use first line as header?

[0t wappeas ~fferior nappear cf[ceneraiipos ~][Generarzsanpie neme S[ceneralirepi. or o|[ceneraliri -|[aws quant:sample Type “J[bs Quant:Goncen |
| General | Abs Quant =
| Sample Prep No...| Pos | Sample Name |Repl. of |Filt. Comb. Sample Type | Concentration

Column 1 is not mapped. .

e Check the Use first line as header? checkbox if the first line in the import file is to be
used as the header. Select Scan File to rescan the file.

o Check the Create replicates from duplicate sample names? checkbox if samples that
share the same sample name in the import file are to be set up as replicates.

> > >
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e In the mapping column headers, you may alter the assignment for a column by
selecting a new category and field.

Sample information Import

Selected File: IC Y Programme' Roche' LightCyeler480h Bin' AbsCuant .-

¥ Use first line as header?

General:Fos leeneraj ral:Sample Name JIGeneraJlGeneraJlnbs Qqu

Ge <Ignore:x> Abs ~
<MNot mapped:>
Sample Prep Notes | Pos General:Seample ID t. Co... |Sample ..
a1 General:Sample Prep Notes T |3-533 | Unknown
12 General:Pos 3-533 | Unknown

General :Sample Name
General:Repl. Of

Pk} 3-533 Tnknouwn

B General:3ample Note - e

L5 Sample 5 453-533 Unknown

b Jample 6 453-533 |Unknown
41 | >I_I

Column 1 is not mapped.

Only one import file column can be assigned to each column in the Sample
Editor. If a Sample Editor column is re-assigned to a different import file column,
the previous import file column will be unassigned and marked as not mapped.

° You may choose the value “<Ignore>" in the column mapping field. When a col-
umn is mapped to ignored, that column will not be imported and will be marked
in yellow in the preview table.

o Click . to accept the column assignments. The data is imported into the Sample

Editor.
|
To export Sample Editor data:
o Select the Export button. The software displays a file selection dialog.
o Enter a file name and click Save.
e The Sample Editor data are exported as a tab-delimited text file.
|
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3 Overview of Experimental Analysis

LightCycler® 480 Software includes analysis modules that can be used to analyze experi-
ment results in various ways. To analyze an experiment, you must add one or more of the
analysis modules to the experiment, after the run has finished.

The following analysis modules are available:
P Quantification

P Absolute Quantification enables you to quantify a single target sequence and
express the final result as an absolute value.

P Relative Quantification compares the levels of two different target sequences in a
single sample and expresses the final result as a ratio of these targets.

» Genotyping

» Endpoint Genotyping derives the genotyping information from the amplification
curve’s endpoint signal intensity.

» Melting Curve Genotyping derives the genotyping information from the shape of
a melting curve established after the PCR.

» Tm Calling calculates the melting temperatures and melting peaks of target DNA.

P Color Compensation generates color-compensation data that can be applied to a
multicolor experiment or to an analysis to compensate for overlap between fluores-
cence channels.

P> Gene Scanning determines the heteroduplex structures in samples by analyzing
experimental data generated in the presence of the LightCycler® 480 ResoLight Dye.

This section explains the general steps required to perform any analysis and presents tips
on how to use an analysis window. Subsequent sections explain in detail how to perform
each type of analysis.
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3.1

Overview of Analysis Steps

The general steps required to add an analysis module and perform an analysis are described
below. The steps are the same for any analysis type. For specific information about setting
parameters for each type of analysis, see the section about the specific analysis.

To perform an analysis:

Open the experiment you want to analyze in the LightCycler® 480 Software main
window.

In the Module bar, click Sample Editor. If you have not already entered sample infor-
mation, enter information to identify the samples.

Enter the analysis-specific sample information. The kind of information you can enter
depends on the type of analysis. For details, see section Entering Sample Information.

Click Analysis on the LightCycler® 480 Software Module bar. The Analysis

Overview window opens.

The Analysis Overview window displays the Create New Analysis list and Open Existing
Analysis list (if an analysis was created before).

Analyses IOveriEw j .

Open Existing Analysis———

Create New Analysi

Abs Quant/2nd Derivative Max|
Abs Quant/Fit Points
Tm Calling

Abs Quant/2nd Derivative Max |
Abs Cuant/Fit Points
Advanced Relative Quantification

Basic Relative Quantification

Color Compensation
Endpoint Genotyping
Gene Scanning

Melt Curve Genotyping

Tm Calling

Select the analysis type from the Create New Analysis list.

The Create new analysis dialog opens. Here you can again define the analysis type
and select an analysis subset. If your experimental protocol should contain several
programs that are suited for the selected analysis type, select one from the Program
list. If you wish, you can change the analysis name (the default name is “analysis type
for subset name”). Click (@).

You cannot make changes to an analysis subset after an analysis is created using

the subset.
Analysis Type *Iﬂ.bs Quant/Znd Derivative Max j
Subset #[a11 sanples E
Program *Inmpllfmscmn j
Name #[aws Quant/2nd Derivative Max for AL
[ 112 [3[4[516 [7 I8 ROAAZAIMAAEA6 7 AGHE PO R1RZFR !
I
B =
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D
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T
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H
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0 In the Analysis window enter or adjust the parameters.

» Use the Color Compensation multi-select button to turn Color Compensation on or
off and to select a Color Compensation object.

» Use the Filter Comb button to select the fluorescence channel you want to analyze.
For more information see section Selecting Filter Combination and Color Compen-
sation.

» Click Apply Template to display the Apply Template dialog box. Select a Template
from the list and click . The template settings are applied to the new experiment
protocol. For more information see section Working with Templates and Macros.

> Select the options specific to the analysis type. For the analysis-specific options

see the corresponding sections.

@ If you change information in the Sample Editor (except sample name, sample
note or target name) after performing the analysis, you must recalculate the
analysis results using the updated values from the Sample Editor. In this case,
the Calculate button becomes active again.

o You can add more than one analysis to an experiment, including multiple instances of
the same analysis type: Click . in the Analysis toolbar.

Analyses [T Calling | ....

Repeat steps 3 — 6 to add additional analysis modules.

0 Click . in the Global action bar to save the analysis results as part of the experi-
ment. For general information about using the analysis window see section Using the
Analysis Window.
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3.2 Using the Analysis Window

The following figure illustrates a typical analysis window; in this case, for an Absolute
Quantification analysis. The Analysis toolbar is at the top, the Action button area for the
analysis is at the bottom, the list of experiment samples is on the left, and the areas of the
window containing analysis charts are on the right.

Instrument:  Virtual LightCycler 480 384 System 11/ Not Connected Database: My Computer (Research)
Window: |Demu Dual Color Hydrolysis Probes 2 j User: System Admin
Analyses [ihs Quant/2nd Derivacive Max for Sawples (FAK) | .... .
InfurmaliunIFqutam: Amplification, Color Compensation: Demo CC FAM(S533) -VIC (568) [483-533,523-568]
s [ “BRRR —
ubset [Quantification ~|
]
18.28
16.78
15.28
e .
1228
g
210,78
&
g
T 4z
H
E 7.78
R
z
4.78
[ass onane resuics
328
|i Pasitive ’i Negati B u
] 1784
Samples ‘ 028
Include | Color| Pos | Name |
[l ©B8 no template contrc
v T T - T T v v > -
[l €9 negative control T T 5 7 E E3 ) r
W c10 Standard 1EL 32,67 1,09E Cycles
W cii Standard 1E2 29,28 1,09E I e
B ciz Standard 1E3 26,00 1,01E
B cis Standard 1E4 22,59 1,02E Standard Curve
B c14 Standard 1ES 19,15 1,04E L
- = mmem o o eow S e
o _‘l_l Error, 0,00888 £
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3.2.1 Selecting Filter Combination and Color Compensation
To perform an analysis, you must specify the filter combination you want to analyze and

apply Color Compensation (if appropriate).

Use the buttons on the analysis’ Action button area, to make the necessary selections. (The
Tm Calling and Color Compensation modules have slightly different options. For more
information, see the sections related to these modules.)

Use the buttons as follows:

Filter
Combination

Use the Filter Comb button to select the fluorescence channel you want to analyze. A list of
all filter combinations for which data was gathered for the experiment is displayed:

Filter Combinaticon

533-610 (533-610)

After selecting a filter combination from the list, the button displays the selected filter
combination.

Color
Compensation

Use the Color Compensation multi-select button to turn Color Compensation on or off and
to select a Color Compensation object:

Off Select Off if you do not want to use Color Compensation.
In Use Allows you to select an object from the Selected Color Compensations
dialog.

This dialog displays all selected (i.e., previously applied) color
compensation objects. The compensated filter combinations are
displayed in brackets after each name.

In Database  Allows you to select an object from the Available Color Compensations
dialog. This dialog displays all Color Compensation objects available
in the database matching the instrument’s serial number and selected
filter combination. For each object, the list includes the name and
path.

° Color Compensation is always applied to the filter combination that is selected by
the Filter Combination button.

For more information, see section Performing a Color Compensation Experiment.

° Additional buttons may be displayed, depending on the analysis type.
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3.2.2 Working with Samples in the Analysis

An analysis module always displays a list of samples on the left. After analysis calculations
are complete, results for the samples are displayed in columns to the right of the sample
names. The analysis module also displays charts of sample data. For detailed information,
see sections Sarmple Selector and Sample Table.

Selecting Samples to Include in Result Calculations

Select the checkbox next to a sample name to generate analysis results for the sample. By
default, all samples are checked at the beginning of an analysis. Double-click a sample
checkbox to deselect or reselect it. To check or uncheck a group of samples simultane-
ously, highlight the range of samples, and press the <Space> bar. This toggles the check
marks on or off in all the selected sample boxes.

Selecting Samples to View in Charts

Samples are color-coded. To find a sample in a chart, note the color of the sample in the
sample list, and look for the color on the chart. Alternatively, place the mouse pointer over
a line on a chart to display a small box containing the name of the sample represented by
the line:

/ = ﬁaﬂb,
VT

When you highlight a sample name in the sample list, data from the selected sample is
displayed in the analysis charts. By default, all samples are selected when you first open
the analysis window.

To select samples:
P To select one sample, highlight the sample name in the sample list.
P To select multiple samples, press the <Ctrl> key while clicking the sample names.

P To select a contiguous set of samples, click the first sample name, and press the <Shift>
key while clicking the last sample name in the set.

P To select all samples, press <Ctrl-A>.

The analysis graphs are redrawn using the selected samples.

Copying Sample Information

After an analysis is complete, you can copy sample names and results from the analysis
window and paste the text into other software programs.

To copy sample names and results:
P Select one or more sample rows to copy, and press <Ctrl-C>.

P Open the program into which you want to paste the copied text (e.g., Microsoft Excel),
and press <Ctrl-V>.

148

LightCycler® 480 Instrument — Software Version 1.5




Overview of Experimental Analysis

Using the Analysis Window

Sorting the Sample Table
You can sort the Sample Table by clicking the header of a column. Clicking the header
several times toggles the sort order between descending and ascending.

To sort the table by well position — either MWP column-wise or row-wise — click the
header of the Pos column.

Exporting Sample Information

You can export the Sample Table data as a tab-delimited text file for further use in com-
mon spreadsheet programs (e.g., Microsoft Excel). To export the Sample Table data, right-
click the table area and select Export Table. A file selection dialog opens. Enter a file name
and click Save.

3.23 Working with Charts in the Analysis Window

The analysis charts are always displayed on the right side of the Analysis window. The
following section gives a summary of working with charts in the Analysis window. For
detailed information see section Working with Charts.

Choosing the Chart to be Displayed

To choose a chart to be displayed in the Analysis window:

o Click above the chart you want to change. The chart’s options toolbar is
displayed, containing a chart menu. The different charts contain specific additional
options.

o To change the chart type, select the new chart type from the Chart menu.

] Chart I -

® Standard Curves
Fluorescence Hiskory
Melking Peaks

= TH -

o To modify display options for the chart, select the corresponding option from the
chart’s options toolbar.

Zooming in and out

To zoom a view of an analysis chart, click the Zoom button and place the cursor above and
to the left of the area you want to enlarge. Click and drag the mouse pointer down and to
the right. The mouse pointer draws a rectangle. The area within the rectangle is enlarged
to fill the window. To restore the chart to its original size, click and drag the mouse pointer
up and to the left. (Do this only once to restore the chart.)

Selecting Samples

To select samples directly from a chart, click the Select button and select curves or points
on the chart by drawing a rectangle. The corresponding samples are selected in the Sample
Selector.

Printing, Exporting and Copying a Chart

For exporting, printing or copying a chart displayed in the Analysis window, right-click
within the chart boundaries and select the corresponding action from the context menu.
For details see section Working with Charts.
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3.2.4 Adding Analysis Notes

You can add analysis notes to the analysis.

o To open the Analysis Notes window, click the Notes button in the Action bar.

o Enter your analysis notes and click (@) to add your notes to the analysis.

e Click . on the Global action bar to save the notes with the experiment.

3.25 Removing or Renaming an Analysis

You can remove or rename analyses saved with your experiment if your user account has
the Expert User or Local Administrator role. You may also be able to remove or rename
analyses stored with experiments of other users, depending on the access privileges asso-
ciated with your user account. For more information about access privileges, see section
Managing User Access.

To remove an analysis from an experiment:

o Select an analysis from the Analyses bar.

e Click the Remove [ltem button . in the Analysis toolbar.

e You are prompted to confirm your choice.

Click [@) to remove the analysis.

Click [B] to save the experiment without the analysis.

To rename an analysis:

You can rename the analysis associated with an experiment. Renaming is helpful if you
have more than one analysis of the same type associated with the experiment.

o Select an analysis from the Analyses bar.

o Click the Rename ltem button . in the Analysis toolbar. The Edit Name dialog opens:

| Absolute Quantification E x|

Edit Name:

Enter a new name and click [@.
@ Names must be unique in each database folder.
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33 Exporting Analysis Results

LightCycler® 480 Software includes a batch export tool that lets you export all analysis
results from experiments in a group of folders and all its subfolders by using the analysis
batch result wizard. Follow the instructions below to export an experiment analysis.

A result batch export exports all results of a selected analysis type from all experiments in
a group of selected folders or experiments and all of the subfolders at the same time. The
results are exported to a single tab-delimited file.

Analysis result batch export is only possible from the Navigator.

Analysis result batch export is performed using a wizard. You can move from a wizard
step to the previous or next step by clicking the corresponding button. Note that the
Next button will only be available when you have provided the settings required for the
current tab.

Click the Result Batch Export Navigator control button. The Batch Export wizard opens.

On the Select Folders tab of the wizard, select a source folder in the Available Folders
list and add it to the Selected Folders list. Check the Scan Sub-folders option to include
all subfolders within the source directory.

-lolx

Select Folders

Target | Analysis Type Start ‘ Export Status Done |

(=[] Roat #5 pstem AdminE kperiments
_| Rache
[=1-[_] System ddmin

-] Experiments .
] Macros

] Preferences .

(-] Special Data

-] Templates

M Scan Sub-folders

< e | (D

Basic Software Functionalities




Overview of Experimental Analysis

Exporting Analysis Results

e On the Target tab, select the destination directory and the name of the output file.
Click the Browse button to browse for a destination. Alternatively, type the path of the
destination directly into the input field. If the specified output file already exists, the
wizard will ask you to confirm before overwriting the existing file.

&' Results Batch Export ] =10

Analysis Type | Start ‘ Export Status | Done |

Select Folders

Select the name and location of the export file:

D:% Programme’ Roche' LightCyeler480% BEint ibsQuant with SYBR Green I -

e On the Analysis Type tab, select the type of analysis to be exported.

& Results Batch Export ] o3

Done |

| Start ‘ Export Status

Select Folders Target

Mbs Quant/Fit Points

Color Compensation

Endpoint Genotyping
Gene Icanhing

Melt Curve Genotyping
Relative Quantification
T Calling
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° On the Start tab, you can review your settings and start the export process.

° The Reset button on the Start tab is active only after an export is complete.
Clicking the Reset button resets the results of the previous export so the export
can be repeated.

&' Results Batch Export =101 x|

‘ Export Status | Done |

Select Folders Target | Analysis Type Start

Search:
#System Admin/E xperiments

Expont to:
D:\Programme\Roche\LightCycler480\Bin\AbsQuant with SYBR Green |

Expont analysis of type
Abs Quant/2nd Dernivative Max

Press Previous to make changes to the selections.
Press Next to begin the process.

Press Reset to clear the export information.

e On the Status tab, you can view the status of the export process. While the export is
in progress, the Stop button is active. You can abort the export by clicking the Stop

button.
RI=TE
Select Folders Target | Analysis Type Start ‘ Export Status Done

0of1

o The Done tab displays a summary of the batch export. Click the Done button to close
the wizard.
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Software Applications
4 Quantification

4.1 Overview

There are many types and subtypes of methods to quantify gene expression by real-time
PCR. Each of these methods is characterized by its requirements, its complexity, and its
reliability. However, it is possible to group all these methods under two main analysis
techniques: Absolute and Relative Quantification (see figure below). The technique you
have to choose depends on the complexity of your analysis and the desired format of the
final result:

P Absolute Quantification enables you to quantify a single target sequence and express
the final result as an absolute value (e.g., viral load - copies/ml). Such analyses routinely
occur in research areas like virology and microbiology.

P Relative Quantification compares the levels of two different target sequences in a
single sample (e.g., target gene of interest (GOI) and another gene) and expresses the
final result as a ratio of these targets.

Determination of Gene

Quantification Analysis Purpose
Expression of Gene Dosage

of Target Sequence
Application Field

Analysis Technique

Virology, Microbiolog

Absolute Quantification

e.g., Oncology

Relative Quantification

| Basic Analysis | | Advanced Analysis |

Fit Points Method 2nd Derivative Types of
Maximum Method Methods
Available e.g., AACT-Method e.g, E-Method
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4.2 Absolute Quantification Analysis

An Absolute Quantification analysis can be performed on any experiment that contains
an amplification program. Taking advantage of real-time, online monitoring of PCR,
the Absolute Quantification module considers only 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® 480 Instrument is
shown in the figure below. The reaction profile contains three phases: the initial lag phase,
an exponential (log-linear) phase and a final plateau phase. The initial lag phase (or back-
ground phase) lasts until the fluorescence signal from the PCR product is greater than
the background fluorescence of the probe system. The exponential log phase begins when
sufficient product has accumulated to be detected above background and ends when the
reaction efficiency falls as the reaction enters the plateau.

Amplification Curves

26,343 |
23,843 |
21 348
13,848
1B 343 |
13,843 |

11,348

Fluorescence (183-533)

8,548
6,348
3,848

1,345

B 5 Scandard 1 1z, 64 1,02E6 1,00E6
| F10 Standerd 2 16,06 1,08E5 1,00ES
B ri1 standsrd 3 19, 60 1,03E4 1,00E4
M iz Standard 4 23,00 1,08E3 1,00E3
B Fiz Standerd 5 26,61 9,91E1 1,00E2
B ri2 standerd 6 30, 69 &, 68E0 1,00E1
B ri5 Standard 7 33,25 1,23E0 1,00ED

2 4 B & 10 12 14 16 1B 20 22 24 26 & 30 32 34 36 3 40 42 44

Software Applications

Cycles

A perfect amplification reaction with the efficiency of 2 (i.e., every PCR product is
replicated once in every cycle) can be described during the log-linear phase by the
following equation:

()T, =T, x2"

Real PCR experiments however, are influenced by many factors and therefore efficiency
diverges from being perfect. Thus PCR amplification is more accurately described as:
()T, =T,xE"

Where T, is the amount of target molecules at cycle n, T, is the initial number of
target molecules, n is the number of amplification cycles, and E is the efficiency of
amplification.

As you can see in the figure above the cycle where each reaction first rises above back-
ground is dependent on the amount of target that is present at the beginning of the reac-
tion. The point at which the fluorescence of a sample rises above the background fluo-
rescence is called the “crossing point (Cp)” or “quantification cycle (Cq)” of the sample.

For Absolute Quantification analyses, serial dilutions of an external standard with
predefined known concentration are used to create a standard curve. The standard
dilutions are amplified in separate wells but within the same LightCycler® 480 Instrument
run. The crossing points of standards and unknown samples are then used to determine
the concentration of target DNA.
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LightCycler® 480 Software provides two methods for performing Absolute Quantification
analysis:

» the Second Derivative Maximum method
» the Fit Points method

Both methods use standard curves to calculate unknown sample concentrations, but each
method determines a sample’s crossing point in a different way.

4.2.1 Understanding Sample Crossing Points

In an amplification reaction, the cycle at which the fluorescence of a sample rises above
the background fluorescence is called the “crossing point (Cp)” or “quantification cycle
(Cq)” of the sample. The Cp is the point at which amplified product is first visible in the
data. For visualization of PCR products, the number of product molecules must exceed
the detection limit of the reaction (at Cp, approximately 10" to 10" product molecules
are present in the reaction).

A sample’s Cp depends on the initial concentration of DNA in the sample. A sample with
a lower initial concentration of target DNA requires more amplification cycles to reach the
Cp. A sample with higher concentration requires fewer cycles. How Cp values are used in
a quantification analysis depends on the type of analysis.

4.2.2 Understanding the Role of Standard Curves

In an Absolute Quantification analysis, a standard curve is used to determine the concen-
tration of unknown samples. In a standard curve, the concentrations of standard samples
are plotted against the Cps of the samples. The X axis represents the log of the initial target
concentration, and the Y axis represents Cp in cycles.

For the Fit Points analysis method, the standard curve is a linear regression line of these
plotted data. For the Second Derivative Maximum analysis method, the software auto-
matically displays the standard curve as linear or as a non-linear (polynomial) regression
line, for higher accuracy of data at the detection limit.

Unkown Sample

Target
A
.
a
g
1
cycles
A _
8
= & RESULT
s e
S —_— z Absolute Value
= o
g E’ (Copy Number)
g
> S
cycles log (copy number)

Standard Curve

158

LightCycler® 480 Instrument — Software Version 1.5




Quantification

Software Applications

Absolute Quantification Analysis

A typical standard curve is set up with at least five samples, which are prepared by serial
dilution. The concentrations chosen for the standard curve should fall between the
expected concentration range of the target.

@ In LightCycler® 480 Software you must define at least 3 standard samples with differ-
ent concentrations. Otherwise, no standard curve is calculated.

The Slope of the standard curve describes the kinetics of the PCR amplification. It indi-
cates how quickly the amount of target Nucleic Acid (NA) can be expected to increase
with the amplification cycles. The slope of the standard curve is also referred to as the
Efficiency of the amplification reaction. A perfect amplification reaction would produce a
standard curve with an efficiency of “2”, because the amount of target NA would double
with each amplification cycle (according to the equation 1: T, = T, X 2" described above).

The PCR efficiency can easily be calculated using the formula: E = 10 /P
(e.g.,slope=-33—>E=2).

LightCycler® 480 Software automatically calculates the efficiency and displays it on the
analysis window. In reality, reactions often exhibit an efficiency lower than two. For

example, as shown below, the standard curve has an efficiency of 1.938.

Standard Curve

3
Error: 0.0198 s 3
Efficiency: 1.938 &
Slope: -3.451 2 &
“lrtercept: 33.78 7 o0
Link: 0.000 2
15

2 3
Log Concentration

=
-y

|
e
-

The Error value (root mean squared Cp error of the medians of each concentration level
to the regression curve), given on the left side of the standard curve, is a measure of the
accuracy of the quantification result based on the standard curve (an acceptable value
should be < 0.2).

The Yintercept shown indicates the crossing point for the log concentration of 0 (=1).

For the Second Derivative Maximum analysis method, the Link value is shown on the
left side of the standard curve. The link describes the shape of a standard curve. When
the link value is 0.000, the standard curve follows a linear regression line. When the link
value is >0.000, the link marks the transition point or concentration between linear and
non-linear fit of the standard curve.

By determining where an unknown sample’s crossing point falls on the standard curve,
the software can determine the initial concentration of target DNA in the sample.

o Do not use calculated concentrations based on extrapolated standard curve data, espe-
cially not for non-linear fit standard curves.

Cp data from the standards will be used to convert Cp data from the unknowns into
concentrations. For these conversions to be valid, the amplification efficiencies of the
standards and the samples must be identical. If you use homologous standards, you
can usually achieve identical amplification efficiencies easily.
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4.2.3 Providing the Standard Curve

To provide the standard curve for an Absolute Quantification analysis, you can choose one
of the following:

P Include external standards in the experiment: The standard dilutions are amplified
in separate wells but within the same LightCycler® 480 Instrument run. The external
standards are used to calculate an “in-run” standard curve.

P Use a previously saved standard curve (called an external standard curve). An external
standard curve can be loaded into experiments that do not have a standard curve, thus
allowing quantitative analysis of those runs. This is especially suitable for applications
where the same parameter is analyzed in multiple runs.

At least one sample (or replicates of this sample) of known concentration must be
included in every experiment. This sample should be designated as a standard and
should fall within the range of the imported standard curve. The detection format, the
analysis mode, and the Color Compensation data (if any) used for the run must be the
same as those used for the imported standard curve.

For the valid use of the external standard curve, PCR amplification must be highly
reproducible and reaction conditions must be constant for all experiments. We recom-
mend running tests to ensure stable PCR efficiency and using replicate samples (espe-
cially for low concentrations) to create the standard curve. Also, include a previously

quantified sample in each analyzed run, to verify that the calculated values are repro-
ducible.

To save a standard curve:

o Perform an amplification experiment containing the standards you want to use. Alter-
natively, use an existing experiment that includes standards you want to use.

The experiment containing the standards must use the same parameters and
conditions as the experiment to which the curve will be applied, including the
same detection format, concentration units, analysis mode, and Color Compen-
sation data (for multicolor experiments).

° You can generate several standard curve files from one experiment by choos-
ing different signal channels or analysis modes each time you save the standard
curve.

o Add an Absolute Quantification analysis to the experiment.
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e Click Sample Editor in the Module bar and select the workflow Abs Quant.

Step 1: Select Workfl - Select Filter C Abs Q
O ® ® i ® a
Abs Quant (" Rel Quant Scanning Color Comp TR o |
C Tm (" Melt Geno (" Endpt Geno
T ]
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o Select Standard as the sample type for each standard sample and specify the standard
concentration.

For detailed information on the Sample Editor see section Entering Sample Information.

e In the analysis module, perform either an Abs Quant/2nd Derivative Max or an
Abs Quant/Fit Points analysis. Check the checkboxes of the standard samples you
want to use in the standard curve. See the next section for detailed information about
performing an Absolute Quantification analysis.

e Click Calculate.

o On the Standards multi-select button, select Save as external.

o The LightCycler® 480 Software automatically navigates to the location User folder -
Special Data - Std Curve subfolder. To save the standard curve, enter a file name, and
click [@)}

You can use the saved external standard curve in other quantification analyses for experi-
ments that have the same experiment parameters as those used to create the standard
curve.
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To use an external standard curve:

o Perform an amplification experiment containing one standard or use an existing
experiment that includes one standard.

@ The standard sample should fall within the range of the imported standard curve.

Add an Absolute Quantification analysis object to the experiment.

In the Sample Editor select the workflow Abs Quant.

Select Standard as the sample type for the standard sample and specify the standard
concentration.

For detailed information on the Sample Editor see section Entering Sample Information.

On the Standards multi-select button, select Std Curve (External).

e The Apply External Standard Curve dialog opens. Select an appropriate external
standard curve object from the list:

Apply External Standard Curve E

—Available External Standard Curves

b SYBR Green I (Std)

o In the analysis module select the checkbox of the standard sample in the Sample list
and perform the analysis. Click Calculate.

e In the Standard Curve chart, only the single standard sample included in your
experiment is displayed. The name of the external standard curve in use is shown
above the chart.

Standard Curve (Test Abs Quant (S5td))

Emor. 0.0198 E 304
Efficiency: 1.938 o
Slope; -3.481 225
“lntercept; 33.78 7 20
Link: 0.000

Log Concentration
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4.2.4 Performing Absolute Quantification Analyses Using the Second
Derivative Maximum Method

The Second Derivative Maximum method identifies the Cp of a sample as the point where
the sample’s fluorescence curve turns sharply upward. This turning point corresponds to
the maximum of the second derivative of the amplification curve. Thus, this method is
called “Second Derivative Maximum method”. The big advantage of this method is that
it requires little user input. You just have to specify the type of standard curve (in run or
external) for the experiment, and the software performs the calculation automatically.
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cycle number

The Second Derivative Maximum method is based on the fact that the fluorescence
signal is increasing at an ever-increasing rate in the exponential part of the reaction.
This acceleration of the fluorescence signal slows as the reaction begins to enter the
plateau. Therefore, the cycle where the second derivative is at its maximum should
always be in the middle of the log-linear portion of the reaction.

° As the Second Derivative Maximum method is based on exponential fluorescence
increase, a repetitive kinetic acceleration (bisphasic increase) in amplification curves
has to be monitored, and prevented by adjustments in the assay performance.

° With the Second Derivative Maximum method, the fluorescence at the Cp is usually

different from one sample to the next. Unlike calculation methods based on thresholds

(where samples are compared at identical fluorescence values), this method rejects the

idea that samples with the same fluorescence have the same DNA concentration.

Instead, this method posits that the shape of the amplification curve is a better guide

to the concentration of the PCR product, and the Cp should be at the maximum
acceleration, even if the fluorescence levels between curves are different.

° The Second Derivative Maximum method automatically corrects for background
fluorescence by calculating the arithmetic mean of cycles 2 to 6 and subtracting this
mean from the fluorescence values.

To handle complex fluorescence data curves, the software copes with effects and artifacts
such as spikes in the log-linear phase of the curve, noisy plateaus, or curves where the
plateau phase has not yet been reached. Additionally, no crossing point values are
displayed for curves which exhibit backgrounds that slowly increase or decrease or are
noisy, unless the curves reach considerable values of fluorescence.

Software Applications
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The Absolute Quantification — Second Derivative Maximum method analysis module
offers two different algorithms that differ in the way how data curves and especially back-
ground signals are handled:

» High Confidence

The High Confidence algorithm is optimized to find highly reliable Cps, i.e., in general
Cps are called for samples with a prominent rise and a high signal-to-noise ratio. The
risk of false positive Cp calling is therefore drastically reduced. The High Confidence
algorithm should be used for all experiments that require Color Compensation.

P High Sensitivity

The High Sensitivity algorithm detects crossing points even for data curves with a
weak rise in fluorescence and thus a low signal-to-noise ratio. It is therefore suitable
for all assays requiring very high sensitivity like detection of low to single copy targets.
The drawback of this algorithm is a certain risk of false positive Cp calling. The result
of a High Sensitivity analysis should thus always be examined in detail.

The High Sensitivity algorithm corresponds to the default Absolute Quantification
method in LightCycler® 480 Software versions prior to 1.2.

To perform an Absolute Quantification analysis using the Second Derivative
Maximum method:

o Create and run a quantification experiment or open an existing experiment.

e Click Sample Editor in the Module bar and select the workflow Abs Quant.

Step 1: Select Workd] * - Select Filter C Abs Q
. s
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1
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8] B ®
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Define the properties of the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the following parameters for calculation:

Parameter Description

Sample Type Select a sample type from the list:
» Unknown
» Standard
Concentration Enter the concentration for samples of type “Standard®.

° The unit of the concentration value is defined by the
entry in the Unit field above the Sample Table
(e.g., “copies”).

If you do not enter a concentration value, a standard
curve cannot be calculated.

Click Analysis in the Module bar.

From the Create New Analysis list, select Abs Quant/2nd Derivative Max. In the Create
new analysis dialog, select an analysis subset and a quantification program in the
experiment (typically there is only one quantification program which is selected by
default). Click (@)

» If this is a multicolor experiment, click the Fifter Comb Button to open the Filter
Combination dialog. Select the filter combination for the targets you want to
analyze.

» Use the Color Comp multi-select button to turn Color Compensation on or off and
to select a Color Compensation object.

Software Applications

» If you included standards in the experiment, select the checkbox next to each
standard you want to include in the standard curve. (Double-click the box to
select or clear it.) Select Std Curve (In Run) in the Action button area.

» If you did not include standards in the experiment, select Std Curve (External) in
the Action button area. Find and select the standard curve you want to use, and
click (@

° The external standard curve must be from an experiment that has the same
detection format, filter combination, and Color Compensation settings as the
current experiment. The external curve and current experiments can be gener-
ated on different block types (96, 384). If you want to use an external standard,
you must include one of the standard concentrations in the new experiment as
a reference. The software calculates the concentration for each sample in the
sample list, based on where each sample’s crossing point correlates with the
standard curve.

By default all samples are included in result calculations; to remove a sample from
result calculations, double-click the checkbox next to the sample name to clear the
checkbox or press the <Space> key. Click Calculate.

To view amplification curves for one or more samples, highlight the sample names in
the result table.

0 0

To view analysis results, click and drag the left border of the chart section to the right
to display all the result data. Results include the Sample Selector with Legend Property
Selector and Selector Filter, the Sample Table, and the Statistics table (only if the ex-
periment has sample replicates).
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4.2.5 Performing Absolute Quantification Analysis Using the Fit Points
Method

The Fit Points method requires the user to discard uninformative background noise with a
horizontal noise band, exclude plateau values by entering the number of log-linear points,
and then fit a log-line to the exponential portion of the amplification curve. The inter-
section of the log-line with a horizontal threshold line determines the crossing points.
LightCycler® 480 Software uses the calculated crossing points of the standard samples to
generate the standard curve of crossing point versus sample concentration.

The Absolute Quantification — Fit Points method analysis module allows you to set
noiseband and threshold line by automated calculation methods. It is therefore possi-
ble to perform Absolute Quantification analysis based on the Fit Points method in a
fully automated fashion not requiring any user input as it is possible using the Second
Derivative Maximum method. Because all Fit Points specific parameters (cycle range
setting, background cycle range setting, noise band setting, standard deviation multi-
plier, threshold setting, and number of Fit Points) can be saved in a template, auto-
mated Fit Points analysis by using a macro is also possible.

Setting the Noiseband

The optimal position of the noiseband is as low as possible, without including any
background noise, and as high as necessary, where it clearly crosses all sample curves
in the lower part of the log-linear phase. The graph below shows the range of accept-
able levels for the noise band as well as the log-lines fit to the exponential portion of the
amplification curves, the log-linear point and crossing point exemplary for one
amplification curve.

Cycle Range | Noise Band ‘ Analysis ‘

Amplification Gurves -

Eliminate plateau values

1,061

1.0E0 |
Lng linear Paint
Crusslng Fait

23 45678 97101112131415161718192021 222324 25 2627 28293031 3233343536 3738294041 42 434445
Cycles

STD Multiplier 15,000 Noise Band |0, 2352 -.

Fluorescence (483-533)

Eliminate background
noise

166

LightCycler® 480 Instrument — Software Version 1.5




Quantification

Software Applications

Absolute Quantification Analysis

The Absolute Quantification — Fit Points method analysis module enables you to set the
noiseband using three different options:

P Noiseband (Auto): with this option the standard deviation of the background signals
(noise) of all samples is calculated. The noiseband is then set to 12-fold this standard
deviation.

P Noiseband (STD Mult): with this option the standard deviation of the background
signals of all samples is calculated. The user can then define the multiplier for the
background standard deviation.

» Noiseband (Fluoresc): lets you set the noiseband manually.

Determining the Fit Points

The number of data lying on the log-line fitted to the exponential portion of an
amplification curve varies from sample to sample. Within a data set the number of
log-linear cycles may range from 2 in the low concentration range to 4 in the higher
concentration range. If that is the case we recommend selecting the lowest value of
2 Fit Points. Including data points ranging in the plateau has worse effect on your results
than excluding a log-linear point. For this reason the default setting for the number of
Fit Points is 2.

Adjusting the Threshold

Once the background noise is removed, a log-line is calculated for each amplification
curve and then extrapolated back to the threshold line. The Absolute Quantification —
Fit Points method analysis module allows you to set the threshold line automatically:

» If the experiment contains standards, the threshold line is determined using minimize
error calculations.

» If the experiment does not contain standards, the noiseband is used as threshold line.

In most cases, the auto threshold line function yields satisfying results. In some cases, you
can slightly improve the standard curve error value by manually moving the threshold
line up or down.

Once the log-lines have been calculated, any threshold position will yield a suitable
standard curve. Solely the extrapolation error may have a bad impact as the threshold
gets further away from the data points. If the fluorescent signal is proportional to the
amount of specific PCR product present, the only thing that counts is that all samples
have the same threshold.




Quantification

Absolute Quantification Analysis

To perform an Absolute Quantification experiment using the Fit Points
method:

o Create and run a quantification experiment or open an existing experiment.

e Click Sample Editor in the Module bar and select the workflow Abs Quant.
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e Define the properties of the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the following parameters for calculation:

Parameter Description

Sample Type Select a sample type from the list:
» Unknown
» Standard
Concentration Enter the concentration for samples of type “Standard”.

° The unit of the concentration value is defined by the
entry in the Unit field above the Sample Table
(e.g., “copies”).

If you do not enter a concentration value, a standard
curve cannot be calculated.

From the Create New Analysis list select Abs Quant/Fit Points. In the Create New
Analysis dialog select an analysis subset and a quantification program in the
experiment (typically there is only one quantification experiment which is selected
by default). Click (@)

Upon creation of the analysis module, the software will automatically calculate
default noiseband and threshold settings. All analysis steps up to step 12 are
therefore optional.

o Click Analysis in the Module bar.

e » If this is a multicolor experiment, click the Filter Comb Button to open the Filter
Combination dialog. Select the filter combination for the targets you want to
analyze.

» Use the Color Comp multi-select button to turn Color Compensation on
or off and to select a Color Compensation object.

> > >
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o On the Cycle Range tab you can view the baseline corrected fluorescence of the
amplification curves over the entire range of cycles in the amplification program.
By default the cycle range is defined by the first and last cycle of the experiment.

You can change the range of cycles to be used in the calculation by either mouse
dragging the vertical sliders (blue slider = first cycle; green slider = last cycle) or
entering the first and the last cycle in the corresponding input boxes. Use this option
to exclude e.g., cycles from the beginning of the reaction showing irregular
fluorescence.

Cycle Range ‘ Noise Band ‘ Analysis ‘

28,768

26,268

23,768

21,2681

18,7681

533)

% 16,268

13,7681

Fluorescence (483

11,2681

8,765

B.268

3768

1.268|

2 4 B 8 0 12 14 16 18 20 22 24 25 28 30 32 34 3 3B 40 42 44
Cycles

FiestCycle [ 12]  Last Cycle 155 -

° The values you enter in the input boxes are synchronized with the vertical slid-
ers in the chart.

o Click the Background button to input the background correction range manually.

The range is specified as offset to the First Cycle value defined under Cycle Range.
Background correction is calculated for each curve as the average (arithmetic mean)
fluorescence of the curve between the Min Position and Max Position defined on the
Background button (i.e., if the First Cycle is 1 and Min/Max Offset are set to 1/5, then
the mean background will be calculated from cycles 2 to 6. If the First Cycle is 4, then
the mean background will be calculated from cycles 5 to 9.) The mean background is
subtracted from the uncorrected fluorescence value of each curve.

Background Settings
Min Offset 13: Min Position |z
Max Offset 53: Max Position |

° If you move the vertical sliders to change the range of cycles to be used for
calculation, the curves in the chart are immediately adjusted to their new
° background corrected values and redisplayed in the chart.

All analyses are based on either Cp values or on melting curves. This means
that they are independent of the starting point. The exception is the Fit Points
method. Here it is important to normalize the curves so that they do not reach
the 0-line and negative values. This is because for the next Noise Band step, the
software switches to a log Y-axis display, and a log of 0 or of negative values is
not possible.

> > >
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o On the Noise Band tab you can eliminate the noise from the samples. Click the
Noiseband multi-select button to set the noiseband any of these ways:

» Noiseband (Auto): Sets the noiseband automatically 12-fold the standard devia-
tion of the noise (Std Dev Multiplier and Noise Band box contain read-only values).
This is the default setting.

» Noiseband (Fluoresc): You can drag the horizontal noiseband bar to exclude the
noise or enter a value for the noiseband in the input box (the Std Dev Multiplier
value is calculated accordingly and displayed as read-only value).

» Noiseband (STD Mult): Sets the noiseband to a multiple of the standard devia-
tion of the noise (the Noise Band value is calculated accordingly and displayed as
read-only value).

Noise Band ‘ Analysis

awplimcation Curves (Selec)

Cycle Range

1,0E1

Fluorescence (483-533)

1,060

2345676 91071121314151617181920 21222324 25 26 27 282930 31 323334 3536 37 38394041 42 4344 45
Cycles

STD Multiplier 15,000 Noise Band |0, 2352 -.

@ On the Analysis tab determine the number of data points (Fit Points) used to generate
the log-linear curves for the samples.

Determine the threshold for the samples any of these ways:
> Select the Threshold (Auto) to let LightCycler® 480 Software automatically adjust
the threshold. This is the default setting.

» Select Threshold (Manual) to either drag the threshold line up or down with the
mouse pointer or enter a value for the threshold line in the Threshold input box.

° You can toggle between the Auto and Manual method by clicking the Threshold
button.

° If you drag the threshold line the software automatically sets the threshold mode
to Manual.

> > >
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Cycle Range Noise Band Analysis |

1.0E1H

Fluorescence (483-533)

1.0EQ

8 9310111213 141516 17 18132021 222324 25 2627 28 29 30 31 32 33 34 3536 37 38 39 40 41 4243 44 45

¥ Show Fit Points Fit Points 43: - Threshold |0, 4123

Standard Curve

Ermor: 0,0297 S 25
Elficiency: 1886 =

Slope: -3.458 E 201
“intercept: 30,11 £ 15|

3
Log Concentration

@ » If you included standards in the experiment, select the checkbox next to each
standard you want to include in the standard curve (double-click the box to select
or clear it). Select Std Curve (In run) in the Action button area.

» If you did not include standards in the experiment, select Std Curve (External) in
the Action button area. Find and select the standard curve you want to use, and
click (@

° The external standard curve must be from an experiment that has the same =
detection format, filter combination, and Color Compensation settings as the
current experiment. Further, you cannot use a standard curve that was created
from an Absolute Quantification analysis using the Second Derivative Maximum
method or a Relative Quantification analysis. The external standard curve and
current experiments can be generated on different block types (96, 384). If you
want to use an external standard, you must include one of the standard con-
centrations in the new experiment as a reference. The software calculates the
concentration for each sample in the sample list, based on where each sample’s
crossing point correlates with the standard curve.

Click the Calculate button to compute and display the Cp values, and, if there are
standard data, to compute the concentrations.

By default all samples are included in result calculations; to remove a sample from
result calculations, double-click the checkbox next to the sample name to clear the
checkbox or press the <Space> key. Click Calculate.

0 06

@ To view amplification curves for one or more samples, highlight the sample names in
the sample list. To view the Fit Points check the Show Fit Points box.

Software Applications
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4.2.6 Viewing Results

o Results of an Absolute Quantification analysis include the Sample Selector with
Legend Property Selector and Legend Property buttons, the Results table, and the
Statistics table (only if the experiment has sample replicates).

Use the Legend Property Selector to display colors by results, by sample types, by
sample preferences or by replicate groups. Use the colored Legend Property buttons
to select display of samples with certain properties in the MWP image, the Results
table and in the charts.

If you choose Abs Quant results in the Legend Property Selector, the Results table of an
Absolute Quantification analysis displays the following results. The Legend Property
buttons enable you to select samples depending on the result call: Positive, Negative,
Uncertain, and Standard.

Subset: IStandards and Unknowns j .@. .

[ (112314 [5[6 (7 [8[9 ROA1AZAIAASAERZATAIROR1R2 PR
AEEEEEEEEEEE

I 2 el ol a2 )

Il

=
el < i i
IAbs Quant resulcs j

|i Positive |i Negative [l Uncertain |i Standard
[

Samples Rﬂ[
Include|Cqur| Pus|Name Cp | Concentrz
B i1 Sample 1 16,13 1,01E
B 213 Sample 1 16,10 1,04E
B :14 Sample 1 16,13 1,02E
B 215 Sanple 2 17,10 5,37E
B 116 Sample 2 17,12 5,25E
B 117 S=mple 3 18,28 2, 46E
B i3 s=mple 3 18,28 2,45E
a1 Bl a0 1o 1n cc N T
4 I ;IJ

15, iis, 0,03 5,26E4 1, 17E3

AJI?, 418, . 0.02 2.47E4 2,?5?%'
4 *

Select the Positive, Negative, Uncertain, and Standard checkboxes to select the wells
with the matching result type in the Sample Selector and to highlight them in the color
shown in the legend.

> > >
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Result Description

Cp The crossing point of the sample.

° Additional information is listed in the status column,
in the sample table with a yellow background.The
reliable range of the standard curve is defined by the
concentration of the highest and lowest standard.
When the calculated concentration value of a sample
is higher than the highest standard or lower than the
lowest standard, this value is considered to be outside
the standard curve range and is indicated in the
Status column.

Concentration The calculated concentration of the sample, based on where
the crossing point falls on the standard curve of crossing
points versus concentration.

Unit is defined by the input (e.g., “copies”) in the Unit field of
the Abs Quant section on the Sample Editor.

Standard This value is specified in the Abs Quant section of the
Sample Editor.

Status Character code and description of the status. The column
contains a corresponding tool tip. The following codes are
possible:

? Detector call uncertain

< Early Cp call (first five cycles) has higher uncertainty
> Late Cp call (last five cycles) has higher uncertainty
E Extrapolated concentration in standard curve

If a sample has multiple codes (e.g., a sample is both uncer-
tain and extrapolated), the status field displays all codes and
all text descriptions (comma-separated).

o The following group results and statistics are appended to the Results table when the
experiment has replicates:

Statistic Description

Samples The sample numbers in the replicate group.

Mean/Median Cp The mean/median value of the crossing points for the
samples in the group.

STD Cp Standard deviation of the crossing points.
Mean/Median The mean/median value of the concentrations for the
conc samples in the group.

STD conc Standard deviation of the concentrations.

° Negative samples are excluded from the statistics calculation.

o If you select a replicate set in the Statistics table, the curves for all the samples
in the replicate set are displayed in the associated chart.

Software Applications
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As an example an Absolute Quantification analysis performed with the Second Derivative
Maximum method is shown below. Results are calculated for all samples in the experi-
ment. Amplification curves are displayed for the highlighted samples. The standard curve
is generated from the samples that are checked and that are labeled as standards in the
Sample Editor.

The analysis contains two charts. By default the upper chart displays the Amplification
Curves, the lower chart the Standard Curve. For a detailed description of the Analysis win-
dow see section Using the Analysis Window.

. Analyses b= guanc/2nd Derivarive Hax 1@@0@

Infurmalinanrugram: dmplification, Color Compensation: Off

Subset: [Standards and Unknowns | .@..
Amplification Curves --ZI]I]"I

rﬁﬁﬁﬁﬁﬁﬁﬁﬁlﬁlﬁlﬁlﬁlﬁlﬁlﬁlﬁﬁﬁﬁﬁﬁ 5

26,856

24,356

21,856

50 o o ol 51 = 5

| 19,356
& 16.856)
H
< 14,35
g
gnssrr
=
L El TH s e
[#0s cuant resuies A 6,856
[@ Positve @ Negative @ U in [l Standard 4,356
e
Samples ‘ R::‘I 1 856
Include | Color| Pos | Hame ‘ Cp | Concentrz
B i1 Sample 1 16,13 1,01E
v L1353 Sample 1 16,10 1,04E T T T T T T T T T
t = 5 10 15 20 E El] 3 a0 45
B 213 Sample 1 16,13 1,02E Cycles
B 215 Sample 2 517 £18) 5,37E Emm———
W 16 Sample 2 19,93 5,26E [
B 217 Sample 3 18,28 2,46E Standard Curve
B 218 Sample 3 18,28 2,45E
=l [ R A inocE - nn_rlll Ea
< | > Eror: 00198 E ]
v ] Efficiency: 1938 &
Replicate Statistics Slope: 0,000 229
Samples | MeanCp | STOCp |Mean conc| STD con] gt e
M1, 813, A 16,13 0,02 1,02E5 1,44E3 © 15
AlS, Al6, 17,13 0,03 5,26E4 1,17E3
‘:jl—;' 15, 18.27 0.02 2.47E4 Z.FSEE ha Log Concentiation

-.- i -.--.-.-.
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4.3 Relative Quantification Analysis

4.3.1 Overview

Relative Quantification compares the levels of two different target sequences in a single
sample (e.g., target gene of interest (GOI) and another gene) and expresses the final result
as a ratio of these targets. For comparison purposes the second gene is a reference gene
that is found in constant copy numbers under all test conditions. This reference gene,
which is also known as endogenous control, provides a basis for normalizing sample-to-
sample differences. Such analyses are useful, for instance, in oncology research.

Gene expression studies usually try to determine the way a target gene changes its expres-
sion profile over time (e.g., how much the expression changes in the course of a disease or
treatment) relative to a defined starting point (e.g., disease-free or untreated state). Since
Relative Quantification allows users to easily compare the expression behavior of a target
gene under at least two conditions (e.g., disease-free / diseased or untreated / treated),
Relative Quantification is the best technique for determining gene expression and gene
dosage.

By dividing the concentration of the target in each sample by the concentration of a refer-
ence in the same sample, this method corrects the sample for differences in quality and
quantity caused by:

P> Variations in initial sample amount

P Variations in nucleic acid recovery

P Possible RNA degradation of sample material

» Differences in sample and/or nucleic acid quality

P Variations in sample loading/pipetting errors

P Variations in cDNA synthesis efficiency

Analysis Modes in Relative Quantification Analysis

The new LightCycler 4809 Software provides two different analysis modes for Relative
Quantification approaches: Basic and Advanced Analysis.

Relative Quantification

Basic Analysis Advanced Analysis

e.g., AACT-Method e.g., E-Method
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P The Basic Analysis mode offers an automated easy-to-use mode by generating results
with only one click. This method is based on the well-accepted AAC,-Method. For
detailed information see section Performing a Basic Relative Quantification Experi-
ment.

» The Advanced Analysis mode represents a manual flexible mode providing sophis-
ticated software algorithms and excellent tools for your most demanding research
projects. For detailed information see section Performing an Advanced Relative
Quantification Experiment.

. Roche Diagnostics provides the E-Method (Efficiency Method), which demon-
L_ strates one of many possible high-value solutions which can be used with the
Advanced Analysis for generating reliable results. This method is characterized

by its superior, scientifically sound properties.

Sample types Target (one / many) Target (one / many)
Reference (one / many) Reference (one / many)
Calibrator Assay Calibrator Assay Calibrator,
and/or and/or

Study Calibrator Study Calibrator
Standards = Standards
(target/reference)
Efficiency 2/ # 2 (linear) 2 / # 2 (linear / non-linear)
Cp analysis Fit Points method » Second Derivative

Maximum method
»- Fit Points method

PCR Efficiency Correction

The reliability of all quantitative real-time PCR applications and, consequently, of all
Relative Quantification calculations depends on the quality of the PCR.

PCR amplification is driven by enzymatic catalysis. Like every enzymatic process a given
PCR may vary in quality. For calculation purposes the overall quality of a PCR may be
expressed as a single number, the “efficiency” (E) of the PCR. The highest quality PCRs
run at an efficiency of two (E = 2). This means that the number of target molecules dou-
bles with every PCR cycle.

A PCR depends on numerous factors. For a PCR to achieve maximum efficiency, every
single factor affecting the process (e.g., sample preparation, nucleic acid (NA) purifica-
tion, pre-PCR steps) must occur optimally. Therefore most PCRs run at an efficiency less
than two (E < 2).

Remember that Relative Quantification assays involve a comparison of two PCRs (e.g.,
amplification of a target gene and a reference gene in the same sample). However, two
different PCRs may not have identical efficiencies. In such cases, an analysis based on
comparison of these PCRs may not be entirely accurate. In addition, not all amplification
reactions have the same efficiency throughout the entire process. They may not follow a
linear regression as described by the formula N, = N x E*" (where N means the generated
copy number, N, the initial copy number, n the cycle number and E the Efficiency).
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Since these efficiency considerations affect the accuracy of an assay, you must take them
into account when choosing the best Relative Quantification method for a given experi-
mental system.

@ It is recommended that you apply PCR efficiency correction for Relative Quantifica-
tion, when

P your PCR assay is not running with the optimal PCR efficiency of two and
P your PCR assay is not running with a constant PCR efficiency.

Only by applying PCR efficiency correction, calculation errors due to differences in
amplification of target and reference genes are significantly reduced.

The efficiency-corrected quantification performed automatically by the LightCycler® 480
Relative Quantification software is based on relative standard curves describing the PCR
efficiencies of the target and the reference gene. These standard curves can either be deter-
mined once and stored as an external standard curve which can be used for each analysis,
or can be determined within the analysis run itself together with the Cps of target and
reference gene.

Due to the principle of calibrator-normalized Relative Quantification it is not neces-
sary to know the exact copy number of the relative standards. Only the relative dilution
steps (1:10, 1:100, ...) of the used standards have to be entered; one dilution series for
the target gene and one for the reference gene is required. We recommend that you per-
form a LightCycler® 480 System run with e.g., 15 samples of target standards and another
15 samples of reference standards covering a dynamic range of 4 orders of magnitude. The
dilution series should be done with a typical nucleic acid, e.g., total RNA or genomic DNA
from the calibrator. In principle, any nucleic acid dilution with identical PCR efficiency to
a typical sample can be used for creation of a relative standard curve.
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4.3.2 Mono-Color or Dual-Color Experiment

Before you perform a Relative Quantification analysis, you must decide whether you want
to run a mono-color or a dual-color experiment:

>

In a mono-color experiment, target and reference samples are amplified in separate
reactions. For a mono-color experiment you have two different options how to handle
the reference samples:

P Target and reference samples are amplified in the same multiwell plate. In this case
use the “In-Run” Reference Sample Location option (see below).

P Target and reference samples are amplified in separate multiwell plates. In this case,
use the “External” Reference Sample Location option (see below).

o It is not required that target and reference are detected by the same filter combination.

| 2

For Rel Quant experiments with external reference samples, use the monocolor refer-
ence experimental setup.

In a dual-color experiment, target and reference samples are amplified in the same
reaction, which requires the detection by two different filter combinations. This setup
requires to apply Color Compensation (with the exception of some specific filter com-
binations; see section Color Compensation Analysis for details).

L ¥

miono=color dual=color
target [T] and reterence (Ha target (T] and reference (H)
in dillereni PCAs in one PCR
¥ L4
lorget aradl relEnen pe on iompel ond releenoe on
e s dillereni paies ‘

T

- 1| |LB T/R

R T R requires color
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4.3.3 Principle of Relative Quantification Analysis

A Relative Quantification analysis compares two ratios:

P the ratio of a target DNA sequence to a reference DNA sequence in an unknown
sample, and

P the ratio of the same two sequences in a standard sample called a “calibrator”.

The “Target” is the nucleic acid of interest (specific RNA or DNA sequence), while the
“Reference” is a nucleic acid that is found at constant copy number in all samples and
serves as endogenous control. The reference is used for normalization of sample-to-sam-
ple differences. The “Calibrator” is typically a positive sample with a stable ratio of target-
to-reference and is used to normalize all samples within one run, but in addition provides
a constant calibration point between several LightCycler® 480 System runs.

While a calibrator corrects for differences in detection sensitivity between target and
reference caused by differences in probe annealing, FRET efficiency, or dye extinction
coefficients, it does not correct for differences in PCR efficiency between the target and

reference gene!

The result is expressed as a normalized ratio, i.e., ratio (1) divided by ratio (2).

conc. target ] conc. target

Normalized Ratio =

conc.reference ) . \conc.reference/ . ..

A Relative Quantification analysis can be performed on an experiment that has an ampli-
fication program and that has the appropriate sample types. You can perform a Relative
Quantification analysis on a single-color or on a dual-color experiment.

A Relative Quantification analysis is based on the assumption that the concentration of
DNA at a sample’s crossing point is the same for every sample containing the same target
DNA. This is the DNA concentration necessary for the LightCycler® 480 Instrument to
detect a signal above background noise.

Each sample may require a different number of cycles to reach the crossing point, depend-
ing on the initial concentration of DNA in the sample. At the end of the experiment, each
sample’s DNA concentration may vary, depending on how many cycles were completed by
that sample after the crossing point was reached.

The analysis uses the sample’s crossing point (expressed as a cycle number), the efficien-
cy of the reaction, the number of cycles completed, and other values to determine how
much the DNA concentration must have increased for each sample by the end of the
amplification. The analysis uses these calculations to compare the samples and generate
the ratios. The final ratio resulting from the calibrator normalized Relative Quantifica-
tion is only a function of PCR efficiency and of the determined crossing points. It does
not require the knowledge of absolute copy numbers at the detection threshold and thus
the analysis does not determine the actual concentration of DNA in the samples. The
calculation of the calibrator-normalized ratio does not require a standard curve in each
LightCycler® 480 Instrument run.

The basic prerequisites for accurate Relative Quantification are:
P If standards are used, the efficiencies of the relative standards and the unknown
samples are identical

P the efficiencies of both target and reference PCR do not vary from sample to
sample

P the reference gene is not regulated in the system under investigation

To define the above mentioned parameters, the software uses the entries described in the
following section.
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Identifiers Used by Relative Quantification Analysis

Relative Quantification analysis uses the following identifiers:

Sample Name

Target Name

Sample Type
(mandatory)

Target Type
(mandatory)

Name of material of interest.

If multiple targets/references are
used, the sample name is used to
identify groups for pairing.

Name of the gene target

o The term “target” in this
field is different to the
sample type “Target”.

e.g., “Genel” for all samples, stan-
dards, calibrators, and negatives
probing genel

Type of sample

Type of target

Alphanumeric value
(£ 25 characters)

Default value is
“Sample ###",
where ##4 is a serial number

Alphanumeric value
(£ 25 characters)
Default value is blank

Unknown

Positive Control/Calibrator
Negative Control
Standard

Target
Reference

VVYVY VVYVYY

Unassigned

Unassigned is excluded
from all Relative Quantifica-
tion calculations

If you perform an experiment using different filter combinations, make sure you select
the appropriate filter combination for entering the sample information.

Auto Pairing

LightCycler 480% Software allocates targets and references according to the following

rules:

Identical Sample

Target Name

Names for Target
and References

- (default)

- (default)

Auto Pairing

According to shape rules corre-
sponding to pipetting schemes
(e.g., rows, columns, blocks)

According to the definitions in the
Sample Editor

No Auto Pairing possible

No Auto Pairing possible
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4.3.4 Performing a Basic Relative Quantification Experiment

The Basic Relative Quantification method is based on the AACT-Method. Therefore it
always uses the following settings:

> Fit Points for Cp calculation
P Predefined efficiency (no standards required)
P In-Run references for calculation

P All to Mean as pairing rule if multiple target/reference names are defined (for more
information see section Pairing Rules for multiple target/reference genes)

» Full plate (subsets are not considered in the analysis)

A Basic Relative Quantification experiment is an amplification experiment containing

P target unknowns
» reference unknowns
P calibrators (optional)

P negatives (optional)

To perform a Basic Relative Quantification experiment:

o Perform an amplification experiment.

o Click Sample Editor in the Module bar and select the workflow Rel Quant.

Step 1: Select Workfl | -Seleet Filter Cr Abs O
e e e )
Abs Quant £s"Hel Guant ( Scanning Color Comp ST e 0 |
CTm " Melt Geno (" Endpt Geno
= =
- Step 2: Select Sample: Pos [ Color| Repl Of | Sample Name| Combined Sample and | Concentration | Target Name | Efficiency |
Target Type
Subset [111 s 12 T@RARR| vulm Senpic 1 [nassigned Tnnon 20
[TaT2 347506 7879 [10[11112 AN | Sample 2 Unsssigned Unknown 2,00
ﬁ o o o o o e o = m Sample 3 Unassigned Unknovn 2,00
,E ,'—,'—' 609 e - 1| m Semple 4 |Unassigned Unknown 2,00
C o oo [0 e CH) =l
D] oo s @ @ @ e @ & [= [ Semple 5 |Unassigned Unknown 2,00
IE] s lole s islsisls |25 | Semple 6 |Unsssigned Unknovn z,00
E eoofo/e eisisle N | Semple 7 |Unassigned Unknown 2,00
cle e (e e e o (o (o (o o o (=)
[ife e o e e @ o o e e @ e .| || Semple 8 |Unassigned Unknown z,00
] - T o W Semple 5 |Unassioned Unkmovn z,00
—— LIS
0| W Semple 10 |Unassigned Unkoovn z,00
v L=
eI | Semple 11 |Unassigned Unkoovn z,00
Sample Name E[NRRE=—
[5eame E| a2 Sample 12 |Unassigned Unkaown 2,00
’i Unassigned Unknown REER [] Sample 13 Unassigned Unknown 2,00
B2 | Wl Semple 14 |Unassigned Unkmown 2,00
B | W Sample 15 |Unassigned Unknown 2,00
B2 | W Sample 16 |Unassigned Unknown 2,00
Es | W Semple 17 |Unassigned Unknown 2,00
Es Semple 18 |Unassigned Unknown 2,00
SN | Semple 19 |Unassigned Unknown 2,00
——— B3 Semple 20 |Unassigned Unknown z,00
- Step 3: Edit Rel Quant Properties————————————— o | W Semple 21 |Unassigned Unknown z,00
SR NERETIN Semple 2z |Unassimned Unknown Z,00
51| W Semple 23 |Unassigned Unkoovn z,00
Samelo Ty — cemsie 21 omeos ince Tenmen
5 WIEEZ=])
p4 Dlaoseim . (lagpsfne Gaifin] ci| | Sample 25 |Unassigned Unkaovan 2,00
e et Uil bratos 2z |l Gomple 26 |Unassigned Unkmovn 2,00
Standard Concentration | | Auto Std Curve ] emrie 27 TUnaseiamed Unmovn T
e cs | W Sample 28 |Unassigned Unknovn 2,00
i ECAT]
cs | m Sample 25 |Unassigned Unknown 2,00
TEIEIERD (i | cs Semple 30 |Unassigned Unknown 2,00
 Target " Reference @ Unassigned EAN | Seamle 31 |Unassigned Unkmovm 2,0
L ca Semple 32 |Unassigned Unknown z,00
(Mako Ropticates [V 7] | oo | m Sauple 33 |Unassigned Unknown oo |

e Define the properties for the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the parameters defined in section /dentifiers Used by Relative
Quantification Analysis for calculation.

e As Basic Relative Quantification always uses the full plate for analysis, you must
ensure that the target type for unused positions remains Unassigned.
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Click Analysis in the Module bar.
In the Create New Analysis dialog box, select Basic Relative Quantification.

—Create New Analysis

Ab=s Quant/2Znd Derivative Max
Ah= Quant/Fit Foints

bAdvanced Relatiwve Quantification

Color Compensation

Endpoint Genotyping
Gene Scanning

Melt Curve Genotyping
Tm Calling

e The Relative Quantification analysis screen opens.
The results are calculated automatically.

Results | Target Name ‘

Bar | [ Target Name | Target | Reference | Ratios [ [
Chart | Pairing |  Sample Name | Targets [ References | MeanCp | MeanCp | TargevRef | Normalized |Status|
Calibratar Target 1 Reference 1;Referem 26,17 21,93 5,27E-2 1,000

41/D1 Sample 1 Target 1 Reference 1;Referen 26,25 24,08 0,zz25 4,299

a2/D2 Semple 2 Target 1 Reference 1:Referen 24,21 22,63 0,3347 6,356

A3/D3 Sample 3 Target 1 Reference 1:Referen 26,71 24,06 0,1597 3,034

L3/D4 Sanple 4 Target 1 Reference 1;Referen 25,66 23,62 0,2421 6,217

15/5 Semple S Target 1 Reference 1;Referen 28,49 22,22 1,298-2 0,2518
Calibrator Target 2 Reference 1;Referen 21,93 Invalid Invalid

A7/D1 Sample 1 Target 2 Reference 1;Referen 18,96 24,08 34,01 Invalid

i8/D2 Sample 2 Target 2 Reference 1:;Referen 13,70 22,63 7,625 Invalid

49/D3 Sample 3 Target 2 Reference 1;Referen 21,87 24,06 4,563 Invalid

110/D4 Sample 4 Target 2 Reference 1;Referen 23,24 23,62 1,302 Invalid

A11/D5 Bample 5 Target 2 Reference 1;Referen 22,22 Invalid Invalid

—
Sample View ‘ Bar Chart

Relative Quantification Results

E E E E E E E £ z z
2 3 2 2 2 2 2 2 2 El
Result set

To check the noise band settings proceed with section Viewing the Results.

If you want to change the predefined settings, you can perform an Advanced Relative
Quantification analysis (see section Performing an Advanced Relative Quantification
Experiment).
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4.3.5 Performing an Advanced Relative Quantification Experiment

The Advanced Relative Quantification method not only allows you to determine the rela-
tive ratio - it extends and improves this concept by enabling

P Cp calling via either Fit Points or Second Derivative Maximum methods

P reference analysis via either In-Run references or External Reference experiments
P pairing rules for multiple target/reference genes

P the use of standards

P the use of subsets

° This type of quantitative analysis is not only suited for gene expression analysis, but
can also be applied for studies on the DNA level, e.g., determination of gene dosage

values. In this case, use a single copy gene as reference in the same sample material.
Preferentially, select a single copy gene located on the identical chromosome as the
target sequence of interest.

The Advanced Relative Quantification experiment contains

P target and reference unknowns

P target and reference standards (optional)

» target and reference calibrators (optional)

P target and reference negatives (optional)

The references can be measured in a separate experiment.

To perform an Advanced Relative Quantification experiment:

Before you perform an Advanced Relative Quantification analysis, you must decide how D
to provide the efficiency value for the targets and for the references. If you do not want to
use Efficiency E=2 or predefined efficiency values, you have the following two options:

P Including relative standards in the current experiment to generate a relative standard
curve

P Importing external relative standard curves

° If in-run standards are defined, these standards overrule all efficiency values defined
in the Sample Editor.

o Perform an amplification experiment.
Include an external reference experiment if necessary.

o (Optional) Define the subset that will be analyzed: Refer to section Working with
Subsets for details. If no subset is defined, the software will analyze the whole plate
and automatically identify empty sample locations as negative.

For software version 1.5.0 create sample subsets when performing Advanced Relative

Quantification analysis in a left-to-right mode (row by row). This enables successful
auto pairing of samples for Advanced Relative Quantification analysis.

> > >
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Click Sample Editor in the Module bar and select the workflow Re/ Quant.

Step 1: Select Workil 4 Select Filter C
’7 ’717 465510

(" Abs Quant §¢ Rel@uant (" Scanning (" Color Comp

Abs Q
’7Llnit§ ‘

CTm " Melt Geno (" Endpt Geno
=
Step 2: Select Sample: Pos [ Color | Repl 0f | Sample Name| Combined Sample and | Concentration | Target Name | Efficiency | =
Target Type

Subsot [111 5w ie5 d1@RPRR v w sanple 1 [Unassigned Dnmom ¥ 20
(2| | Semple 2 |Unassigned Unkmown 2,00
o |8 [T | Sample 3 Unassigned Unknown 2,00
e fs_ 2| ® Sanplc 1 [Unassined Gnimova 2,00
CECH ] Sample 5 |Unassigned Unkmown 2,00
(CHCN s Hanple 6 Unassigued Unknown 2,00
FF FRCHEC) AN | Hawple 7 Unassigned Unknown 2,00
o e e e o e e @ e | [2s] Sowple 8 |Unassigned Unknown 2,00
o m Sawple 8 |Unassigned Unkmown 2,00
[[a0| &= Sawple 10 |Unassigned Unknown 2,00
(o] m Sawple 11 |Unassigned Unknown 2,00
[ [z Sample 12 |Unassigned Unkmown 2,00
W Unassigned Unknown N ] Sample 13 |Unassigned Unkmown 2,00
e | | Sexple 12 |Unassigned Unknown 2,00
HEN ] Semple 15 |Unassigned Unkmown z,00
[[z2| W Semple 16 |Unassigned Unkmown 2,00
[[zs| W Sample 17 |Unassigned Unkmown 2,00
[zs | Sample 16 |Unassigned Unkmown 2,00
NEEEN ] Sawple 19 |Unassigned Unknown 2,00
[ BESN Sample 20 |Unassigned Unknovn 2,00
[ Step 3: Edit Rel Quant Properies——————————— || 30 | [l Semple 21 |Unassigned Unknown 2,00
e 0000 0 = [[e0] m Sawple 22 |Unassigned Unknown 2,00
51| W Sawple 23 |Unassigned Unkmown 2,00
R IR [[22] Sawple 24 |Unassigned Unknown 2,00
O e e [[er| m Sample 25  |Unassigned Unkmown 2,00
& [Tez | W Sample 26  |Unassigned Unkmown 2,00
(€ Standard Concancion [ | m Semvic o7 [osassiamee Dumons
P [[e= | ® Semple 26 |Unassigned Unkmown 2,00
s m Somple 29 |Unmssigned Unknown 2,00
TRIQA LD g 2,00 [<s| Sample 30 |Unassigned Unkmown 2,00
C Target  Reference  (* Unassigned [[<7| ® Sample 91  |Unassigned Unkmown 2,00
A [Tee] Sewple 32 |Unassigned Unknown 2,00

_. o [le=| W Sample 33 |Unassigned Unknovn 2,00 |+

Define the properties for the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the parameters defined in section /dentifiers Used by Relative
Quantification Analysis for calculation.

In an Advanced Relative Quantification analysis the software additionally uses the fol-
lowing parameters:

Concentration Concentration of a standard sample. ~ Concentration value

(optional) This field is active only when
the Sample Type is Standard.

Efficiency PCR efficiency of a target Numeric value:

If serial dilutions of a gene target are 1 < Efficiency < 3
available, the software will calculate  pgfault value is 2.00
the exact PCR efficiency by default

and using the value entered here.

Click Analysis in the Module bar.
In the Create New Analysis dialog box, select Advanced Relative Quantification.

—Create New Analysis

Abs Quant/Znd Derivative Max

Ab=s Quant/Fit Points

Basic Relative Quantification

Color Compensation
Endpoint Genotyping
Gene Scanning

Melt Curwve Genotyping
T Calling
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o

The Create New Analysis dialog opens. Select an analysis subset and an experimen-
tal program from the Program list (this is usually the Amplification program). If you
wish, you can change the analysis name (the default name is “analysis type for subset
name”). Click (@)

Create new analysis 3

Analysis Type *Ikdvanced Relative Quantification j

Subset *Ikll Samples j
Program *lmnplification j
Name *lAdvanced Relative Quantification fo
1 4 a|6 |7 |8 9 |10 |11 |12 E

A -
B

C

- =
E

F

G

H u
PR 20 4
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o A further dialog opens which lets you select the following options.
—Abs Quant Type
1# Abs Quant2nd Derivative Max
Sensitivity
(# High Sensitivity (" High Confidence
(" Abs Quant/Fit Points
r Surhordinate Abs Quant Analysis
(# Create by Target Name
- Create one analysis for each target name

(" Create by Filter Combination
- Create one analysis for each filter combination

~ Reference Analysis
1# Create In-Run (" Select External @

—Pairing Rule
(" One To One " All To All
® All To Mean (" Mean To All

rDefault Standard Curve Settings
When there are no In-Run standards for a target name:

(+ always use efficiency

(" allow external standards with matching target name

Abs Quant Type

Select the type of subordinate Absolute Quantification analysis to be performed for

each gene target. For more information please refer to section Absolute Quantification
Analysis.

Subordinate Abs Quant Analysis

Each Relative Quantification analysis bases on two or more subordinate Absolute
Quantification analyses.

Select how the software identifies different gene-targets:

> Create by Target Name: The software identifies gene targets by the target name
that was entered in step 4.

» Create by Filter Combination: The software identifies gene targets by the filter
combination that was used in step 4.

> > >
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Reference Analysis

Select the location of the reference samples:

» Create In-Run: The reference samples are included in the experiment.

» Select External: The reference samples are stored in a separate experiment.

glect reference experiment

» Click the Select reference experiment button to select the separate experiment.

—Reference Analysis
" Create In-Run

» The software displays a file selection dialog. Select the external experiment
and click (@)

Select External Reference

=+ ] Root
E+ ] Roche
(=] System Admin
-] Experiments
@ Dermo Abs Quant with SYBR Green | (1] M92_Demo-RelQuant-MonoCol
@ Demo &bs Quant with STBR Green | (2]
L& Dema Gene Scanning (1]

Selected Experiment:

I3: R el uant-M
@ MNew Experiment
_I acros IAU Hamples j
-] Preferences
-] Special Data
B[] Templates

Select Subset

Select Program

IAmpl:Lf:Lc:at,J.on j

o The reference samples for the selected subset are then imported into the cur-
rent experiment. The reference data cannot be changed after importing. If you
change the external reference experiment after importing it into the Relative
Quantification analysis, the software will not recognize this. You must create a
new Relative Quantification analysis to use the changed reference data. =

Pairing Rules for Multiple Target/Reference Genes

Select the result sets that are automatically created from target|reference pairs,
e.g., Targets: T1, T2; References: R1, R2
» One to One:
One target is paired with one reference according to the pipetting scheme,
eg., T1|R1, T2|R2
» All to All:
Each target is paired with each reference,
e.g, T1|R1, T1|R2, T2|R1, T2|R2
> All to Mean:
Pairs each target with all references. The geometric mean of the resulting ratios is
calculated,
e.g., T1/R(all) = (T1/R1 x T1/R2)"? and T2/R(all) = (T2/R1 x T2/R2)""?
» Mean to All:
Pairs all targets with each reference. The geometric mean of the resulting ratios is
calculated,
e.g, T(all)/R1 = (T1/R1 x T2/R1)"? and T(all)/R2 = (T1/R2 x T2/R2)""?

For more information refer to section Pairing Samples and Creating Result Sets.
> > >
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Default Standard Curve Settings
This option is irrelevant if internal standards are available for every gene target.
If no internal standards for a gene target are available, you may select

» Always use Efficiency: The PCR efficiency entered in the Sample Editor will be
used.

» Allow External Standards with Matching Target Name: The software searches
the database for a standard curve with the same target names and calculates
the exact PCR efficiency.

For more information refer to section External Standard Curves.

° The settings you make in the Create new analysis dialog cannot be changed after
the analysis has been created. If you want to apply different settings you must
create a new analysis.

e Click (@)

0 The Relative Quantification Analysis screen opens.

Results | Manual Pairing ‘ Target Name
Bar | I Target Name | Target | Reference | Ratios I [
Chart | Pairing |  Sample Name | Targets | References | MeanCp | MeanCp | TargetRef | Normalized |Status|
Calibrator Target 1 27,79 24,55 0,1085 1,000
41/D1 Sarple 1 Target 1 28,20 26,82 0,3822 4,193
az/p2 Sample 2 Target 1 : 26,00 24,85 0,4506 4,487
A3/D3 Sample 3 Target 1 Reference 1;Refere 28,38 26,59 0,28%0 3,214
a4/D4 Sarple 4 Target 1 Reference 1:Refere 27,58 25,72 0,2749 2,903
45/05 Sanple S Targes 1 Feference 1;Refere 30,32 24,28 1,528-2 01638
Calibrator Target 2 Feference 1;Refere 32,31 24,55 4,59E-3 1,000
a7/D1 Sarple 1 Target 2 Reference 1:Refere 22,42 26,82 21,03 5309
28/02 Sample 2 Target 2 Feference i;Refere 30,69 24,85 1,76E-2 4,023
48/D3 Sample 3 Target 2 Reference 1;Refere 36,40 26,59 1,12E-3 0,z865
110/D4 Sarple 4 Target 2 Reference 1:Refere 37,47 25,72 2,90E-4 7,04E-2
A11/D5 Sanple S Target 2 Feference i;Refere 96,67 24,28 1,87E-4 4, 848-2
]
Sample View [ Bar Chart
Relative Quantification Results
1.00E:
1.00E:
o LaEl
£ 1008
&
1.0CE-
1.00E-
= 9 5 £ & 5 5 3 £ x
] 8 2 2 8 2 2 3 3 il
Result set
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4.3.6 Performing a Relative Quantification Analysis

All options are automatically pre-set by the software. If you do not want to change any
settings you can just click the Calculate button and continue with section Viewing the
Results.

To view and edit subordinate analyses:

o The Results tab is displayed by default.

o By default the Manual Pairing tab is enabled in an Advanced Relative Quantifi-

cation analysis, and disabled in a Basic Relative Quantification analysis. In both

analysis types you can enable/disable the Manual Pairing tab in the Rel Quant
Settings window (see step 2).

It is possible to apply a Color Compensation object for multicolor experiments if
necessary. For more information see section 7o Apply Color Compensation.

Click the Target Name tab to view the settings relating to gene targets.

= | T

[Filtor Combination

ERNC= o Pl T el
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e If you want to change any general settings, click the Settings button.
The Rel Quant Settings dialog opens with the following options:

Rel Quant Settings !

—Ratios

I Display Target/Reference Ratio
¥ Display Mormalized Ratio
[ Show Ratio Errors

If checked. the ratio shows in the result table
and the bar chart.

— Result Tahle

¥ Display Median/Mean Cp
™ Display Cp Error

Checked values are displayed az columnz in
the rezult table.

—Manual Pair Editing

¥ Enable Manual Pair Editing

If checked, the Manual Pair Editing Tab is
wigible.

—Median/Mean Setting
(¥ lise Mean Cp for Calculations

(" Use Median Cp for Calculation

—Logarithmic/Linear Bar Chart
(" Linear

(* Logarithmic

Check the results you want to have displayed in the Results table and the bar chart.

Ratios

The ratio errors are always displayed in the bar chart.

Results Table
Check the results you want to have displayed in the Resulis table.

Manual Pair Editing
Check this option to enable the Manual Pairing tab.

Median/Mean Setting

Select your preferred method of averaging:

» Mean: calculates a mathematically exact average.

» Median: uses the middle value in a set of values. This method compensates for
statistical mavericks (single values that are extremely high or extremely low).

Logarithmic/Linear Bar Chart

Select your preferred method of scaling the bar chart:

» Linear: If the results cover only one or two orders of magnitude or the display
should be straight proportional, this is the preferred option.

» Logarithmic: If the results cover several orders of magnitude, this is the preferred
option.

> > >
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If you want to change any options relating to a gene target,

» either select a single sample in the Sample View tab (only after the analysis is

calculated),

» or select the Target Name tab, then select the appropriate subordinate analysis.

This enables the Show Abs Quant button.

[rem—
swsoc |- @O RE

Amplification Curves

I 7819 AUAAZ
INEEEEEE E) E B

12,59

11.59

L]
L 10,58

L Hl——r
ibs Quant results g

Positive

Negative

Fluorescence (465-510)

Standard
Calibrator

a
(]
@ Uncertain
[ ]
]
]

Negative Control

Samples A

| Color| Pos | Name
B 27 sample 1
B 15 semple 2

19 Sample 3 g D B
410 Sample 4

112 no template
B7 Sample 1

B3
Cycles
[ e

Standard Curve

]
o
I A1l Sample 5 | e=—g
|
]
|

BS Samnle 2 JLI
KT > Eror less than 1.0E.005
Efficiency: 0,000
Replicate Staistics

Sa... | Me...| ST... | Me...| ST...
¥, B
18, B

interespt 0,000

Crossing Point
a

Standard curve could not be calculated.

19, B

& -]

a
Log Concentration

The software displays the subordinate Absolute Quantification analysis of the selected
gene target. If you want to check the result of the analysis, click the Calculate button

at any time.
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Source of Target Standards

To set the source of the standard curve used in the subordinate Absolute Quantifica-
tion analysis and for PCR efficiency calculation, use the Standard Curve multi-select
button.

Select one of the following options:
» Save as External: Save a calculated standard curve for use with other experiments.

» Std Curve (In Run): The standard curve is calculated from a dilution series in the
current experiment.

» Std Curve (External): The standard curve is loaded from the database. A dialog
opens which lets you select a suitable external standard curve:

Apply External Standard Curve 3

Available External Standard Curves

Name |Path

Demo RBel fuant Gene 2 4/ 3ystem Admin/Specia

Your experiment may include one standard for the gene target with a defined
concentration. You must have user rights to use the curve.

» Set Efficiency: The standard curve is calculated from the efficiency that was
defined in the Sample Editor.

The efficiency is applied when either no in-run standard or one in-run standard
with a given concentration is defined for the gene target. Concentrations for the
gene target samples are only calculated when one in-run standard with a given
concentration is defined for the gene target.

Deselect Samples

To exclude samples from the analysis, double-click the checkboxes of the sample in
the Results table:

Samples Results 1=
Include | Color| Pos [Name Cp | Concentration | Standard | Status

B 52 Standarad 1,00E2
O B = =
O B = =1
% B =z = J
J3 32
R =

Fit Point Method Options

These settings are only available if Fit Points was selected as Abs Quant Type during
creation of the analysis.

To change the settings of the Cp detection, use

» The Cycle Range tab

» The Noise Band tab

» The Analysis tab

For more information please refer to section Absolute Quantification Analysis.

> > >
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Second Derivative Method Options

These settings are only available if 2nd Derivative Max was selected as Abs Quant Type
during creation of the analysis.

To change the settings of the Cp detection, use the multi-select button:

n
e

For more information please refer to section Absolute Quantification Analysis.

Click Back to RelQuant to return to the Relative Quantification Analysis screen.

If you want to change any settings relating to target|reference pairing, select the
Manual Pairing tab.

® 0

If the Manual Pairing tab is not available, click the Settings button and check the
option Enable Manual Pair Editing (see above).

Analyses [Lavanced Relative Quentification for A1l Sawples (1) | ....

Information ISuhsE\:: 11l Samples, Program: Amplification, References: In-Run, Abs Quant Type: ibs Quant/Znd Derivative Nax

Resulis ‘ Manual Pairing | Target Name |

| Mult Factor

1,000

1,000

13/D3 1,000 b
strme 1,000 1 E Unknown Targer 1 485-510
porms 1020 T O it emsle 3 Unmem Tarser 1 Ace-ci0 =

45 Sanple 5 Unknown Target 1 465-510
47 Sanple 1 Unknown Target 2 465-510
18 Sanple z Unknown Target 2 465-510
13 Sanple 3 Unknown Target 2 465-510
110 Senple 4 Unknown Target 2 465-510
Sample 5 Unknown Target 2 465-510
Bl Sanple 1 Unknown Target 1 465-510
Bz Sanple Zz Unknown Target 1 465-510

48/D2 1,000

110/Da 1,000
411/D5 1,000

il fn cvia 3 retnne Tavee 1 ase_can =l
References [ Samples [ Target =
* 465510 Pos |Name |Type  |Name

D3 Sample 3 Unknown Reference 465-510
D4 Sample 4 Unknown Reference465-510
Unknown Reference 465-510

D7 Sanple L Unknown Ref 510
Unknown Reference 465-510
D3 Sample 3 Unknown Reference 465-510
D10 Sample 4 Unknown Reference 465-510
D1l Sample 5 Unknown Reference465-510
El Semple 1 Unknown Ref =10
E2 Sanple 2 Unknown Reference465-510

0 Y S
10 o o |

o =)

The software displays the pairs that were generated automatically.
You may
» Edit pairings
(When renaming the Pairs, click the name in the Pairs list and type a new name)
» Specify correction and multiplication factors
For more information please refer to section Pairing Samples and Creating Result Sets.

e Click Calculate.
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4.3.7 Viewing the Results

To view results on the Results tab:

Select the Results tab to view detailed results for each result set.

Resulis | Manual Pairing | Target Name

Bar | I Target Name | Taget | Reference | Ratios I [
Chart| Pairing |  Sample Name | Targets | | MeanCp | MeanCp | TargetRef | Normalized |Status|
Calibrator Target 1 Reference 1;Refere 27,73 24,55 0, 1055 1,000
41/D1 Sample 1 Target 1 Reference 1:Refere 28,20 26,62 0,3822 4,193
a2/D2 Semple 2 Target 1 Reference 1:Refere 26,00 24,85 0,4506 4,487
43/D3 Sample 3 Target 1 Reference 1;Refere 28,38 26,59 0,2890 3,214
A4/D4 Bample 4 Target 1 Reference 1;Refere 27,58 25,72 0,2743 2,903
25/05 Semple 5 Tergec 1 Reference 1:Refere 30,32 21,28 1,528-2 0,1638
Calibracor Targec z Refersnce 1:Refers 32,31 24,55 4,593-3 1,000
47/D1 Semple 1 Target 2 Reference 1;Refere 22,42 26,82 21,03 5300
AB/DZ Sample 2 Target 2 Reference 1;Refere 30,89 24,85 1,76E-2 4,023
49/D3 Sample 3 Target 2 Reference 1;Refere 36,40 26,55 1,12E-3 0,2865
110/D4 Sample 4 Target 2 Reference 1:Refere 37,47 25,72 2,30E-2 7,04E-2
111/D5 Semple 5 Target 2 Reference 1:Refere 36,67 24,28 1,87E-4 4, 64E-2
Form——]
Sample View Bar Chart

Relative Quantification Results

1.00F
1.00E24
1,061

ﬁi&;ffgidfﬁgm

1.00E -

Ratio.

E E
2 2

L.

E H £ E
2 2 2 g

L.
beOL.

cably.

Result set

e The Results Table displays one row with the following information for each paired
result set and each calibrator set:

» Bar chart: The selected result sets are displayed in the Bar Chart. If you want
to exclude a result set from the bar chart, deselect the checkbox by double-
clicking it.

» Pairing: name of the result set (empty for calibrators). Use the Manual Pairing
tab to edit Pairing names.

» Sample Name: name of sample in the result set as defined in the Sample
Editor. (Usually this is just one sample name; manual pairing also allows several
sample names.)

Target Name: names of the gene targets in the result set.
Target Mean/Median Cp: crossing point of the target.
Reference Mean/Median Cp: crossing point of the reference.

vvyyvyy

Error of the Cp (not displayed as default): the standard deviation of sample
replicates.

v

Ratio Target/Ref: concentration ratio of the target and reference in this result
set.

» Target/Ref Ratio Error (not displayed as default): the standard deviation of all
target/reference combinations of sample replicates.

» Ratio Normalized: concentration ratio of the target and reference in this result
set, normalized with the calibrators for this result set.

» Normalized Ratio Error (not displayed as default): the standard deviation of all
target/reference/calibrator combinations of sample replicates.

» Status: any special information relating to the result set.
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e The Bar Chart displays one set of bars for each paired result set and each calibrator
set selected in the Results Table:

» The height of the left bar indicates the target/reference ratio of the result set;
the right bar shows the normalized value.

» Each bar displays the statistical standard deviation of the value as an error
range as a capped line.

If you place the mouse pointer over a column, more detailed data is displayed:

Result set: A7/DLMA. .
R.atio: 5309
Error: +/- 693,93

4.3.8 Pairing Samples and Creating Result Sets

Auto Pairing

The software creates Result Sets automatically. These consist of
P> A target

P A reference

P A calibrator (optional)

The Result Sets are displayed on the Manual Pairing tab. The Relative Quantification mod-
ule applies the following rules to auto-pair target and reference samples:

P Target and references with matching Sample Names are paired.

P Gene targets and calibrators with matching Target Names are paired. Calibrators are
only used if every gene target can be paired with a calibrator.

P If no Target Names and no identical Sample Names are defined, the software tries to
identify Result Sets based on pattern recognition. If the shape of the sample positions
of the targets matches the shape of the sample positions of the references then these
targets and references are paired.

After the identification of targets and references, the software offers the following pairing
rules. The examples are based on the targets: T1, T2 and references: R1, R2

P One to One: One target is paired with one reference according to the pipetting scheme,
e.g, T1|R1, T2|R2

P All to All: Each target is paired with each reference,
e.g, T1|R1, T1|R2, T2|R1, T2|R2

P All to Mean: Pairs each target with all references. The geometric mean of the resulting
ratios is calculated,
e.g, T1/R(all) = (T1/R1 x T1/R2)"? and T2/R(all) = (T2/R1 x T2/R2)"?

P> Mean to All: Pairs all targets with each reference. The geometric mean of the resulting
ratios is calculated,
e.g., T(all)/R1 = (T1/R1 x T2/R1)"* and T(all)/R2 = (T1/R2 x T2/R2)"?

Software Applications
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Manual Pairing

Use the Manual Pairing tab to manually define Result Sets. You can further specify correc-
tion and multiplication factors for the sets.

To manually pair samples and create Result Sets:

o The Manual Pairing tab displays two Sample Selectors: the upper one for target sam-
ples, the lower one for reference samples. Only the unknown and calibrator samples
in the active subset are available for selection. All other sample positions are inactive.

Analyses [idvanced Relative Quantification for AlL Sawples (1) | ....

Information ISuhsE\:: Rll Samples, Progrem: Amplification, References: In-Run, ibs Quant Type: ibs Quant/Znd Derivative Nax

Resulis ‘ Manual Pairing | Target Name ‘

Samples | Target =
|Type

|Name Name  |Channel

Sanple z Unknown Target 1 465-510
Semple 3 Unknown Target 1 465-510

Sample 4 Unknown Target 1 465-510
Sanple 5 Unknown Target 1 465-510
Sanple 1 Unknown Target 2 465-510
Senple z Unknown Target Z 465-510
Sanple 3 Unknown Target 2 465-510
Sample 4 Unknown Target 2 465-510
Sawple 5 Unknown Target 2 465-510
Sanple 1 Unknown Target 1 465-510
Sanple 2 Unknown Target i 465-510

e o e Tevoer 1 aes_z1n =

e
Samples | Target 2]
|Name  |Type

411/D5

[
O T

nel
Sanple 1 Unknown Reference 465-510
Sanple 2 Unknown Reference 465-510
Sample 3 Unknown Reference 465-510
Sauple 4 Unknown Reference 465-510
Unknown Reference 265-510

Sample 1 Unknown Referen 510
gawple 2 Unknown Reference 465-510
Sanple 3 Unknown Reference 465-510
Sample 4 Unknown Reference 465-510
Sauple 5 Unknown Refersnce 465-510

IS
EEEEEEEE

° The Auto Pair button is only enabled if no Result Sets are defined.

o To create a new Result Set, perform the following steps:
» Click the + button in the Pairs list to add a new Result Set.
» Select the unknown target (in the upper sample selector) and unknown refer-
ence (in the lower sample selector) that form a pair.

» If you want to add calibrators, hold down the <Ctr/> key and click the target
calibrator (in the upper sample selector) and reference calibrator (in the lower
sample selector).

» Click Apply.
The new Result Set is added to the Pairs list. A Result Set is automatically

assigned the default name “Pairing ##3#”, where ##% is a serial number. The
paired positions are displayed.

» If you want to rename the new Result Set, click the name in the Pairs list and
type a new name.

e If you want to apply a correction factor to the Result Set, perform the following
steps:

» If there is more than one calibrator (target and reference), edit the Correction
Factor value in the Pairs list.

The correction factor is used to normalize results for lot-to-lot variations of a cali-
brator. The normalized ratio is divided by the correction factor.

Each new batch of a calibrator should be validated with a “master” calibrator.

> > >
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If you want to apply a multiplication factor to the Result Set, perform the following

steps:

» If you want to apply a multiplication factor to the Result Set, edit the
Multiplication Factor value in the Pairs list.

A multiplication factor might be used to adjust the final calibrator-normalized rela-
tive ratios to a reasonable value. The normalized ratio is multiplied by the multipli-
cation factor. The multiplication factor thus only has “cosmetic” function for easier
reading and interpretation of results.

Create further Result Sets as needed.
Click Calculate.

o

To view amplification curves for the samples in a Result Set:

P Select the Results tab. The Result Sets are displayed in the Pairing column.
P Select the Sample View tab.

P In the Results table select the pairs to be displayed in the Sample View.

P In the Sample View select the positions to be displayed in the Amplification Curves
chart.

If only one target name is selected in the Sample View list, the Show Abs Quant button
is enabled.

Software Applications

Results | Manual Pairing Target Hame ‘
Bar | [ Target Name | Target | Reference | Ratios [
Chart | Pairing |  Sample Name | Targets | References | MeanCp | MeanCp | TargetRef | ized |Status|
calibrator Target 1 Reference 1:Refere 27,79 24,55 0,1055 1,000
AL/D1 Sample 1 Target 1 Reference 1;Refere 28,20 28,82 0,3822 4,193
A2/D2 Seample 2 Target 1 Reference 1;Refere 26,00 24,85 0,4506 4,487
23/D3 Sample 3 Target 1 Reference 1:Refere 28,38 26,59 0,2830 3,214
24/p4 Semple 4 Target 1 Reference 1;Refere 27,58 25,72 0,2749 2,503
AS/DS Sawple S Target 1 Reference 1;Refere 30,3z 24,28 1,52E-2 0,1638
Calibrator Target 2 Reference 1;Refere 32,31 24,55 4,59E-3 1,000
x7/p1 Semple 1 Target z Reference 1;Refere 22,42 26,82 21,03 s308
As/D2 Sawple 2 Target 2 Reference 1;Refere 30,69 24,85 1,76E-2 4,023
48/D3 Seample 3 Target 2 Reference 1:Refere 36,40 26,59 1,12E-3 0,2865
210/D4 Sample 4 Target 2 Reference 1;Refere 37,47 25,72 z,90E-4 7,04E-2
All/DS Sample S Target Z Reference 1;Refere 36,67 24,28 1,87E-4 4, 64E-2
|z i
Sample View ‘ Bar Chart ‘
Samples for Pairing | Result~ BT G -
Color|Pos |Sample Name | Type |Filter Comb | Target Name | Cp e
Ter 25,615]
e 23115
20615
2 18115
5 15515
13115
2 10815
“ 8115
5,615
3115
D3 Reference Un465-510  Reference 2 0615
E2 Sawple 2 Reference Un 465-510 Peference 1 28,9¢
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4.3.9 External Standard Curves

To create a statistically valid standard curve, consider the concentration range of samples
to be analyzed and the required standard deviation:

P Include standard concentrations that cover at least 3-5 orders of magnitude in the
range of the samples to be analyzed.

P For Relative Quantification analysis it is not necessary to know the copy number/con-
centration of the diluted standards. Selecting a calibrator enables the use of relative
standards, e.g., dilution series of mRNA or cRNA.

P Use a minimum of 4-5 dilution steps (e.g., 1:10 dilutions).
P Use 3-6 replicates of each standard, to ensure a statistically valid result.
If the external standard is to be applied automatically in the subsequent Relative Quan-

tification analysis, the target names defined for the standards and defined in the Relative
Quantification analysis must match.

To generate external standard curves:

o Perform an amplification experiment containing the relative standards for your
target and reference gene (see section Performing an Advanced Relative Quantifica-
tion Experiment). Apply the same experimental protocol you will use for your Relative
Quantification experiment.

o Enter the concentration for the dilution steps of target (T) and reference (R) standards
in the Sample Editor.

e Create a new Advanced Relative Quantification analysis (see section Performing an
Advanced Relative Quantification Experiment, step 3 to 7).

The Relative Quantification analysis screen opens with the Results tab.

° Click the Calculate button to calculate the standard curve.
Click the Target Name tab and select the gene target.

T | R | e |
Efiiency Value |

=D oo | (S s N0
Click the Show Abs Quant button.
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e The subordinate absolute quantification analysis opens.

The standard curve is displayed.
Subset: [1= <] =

]

18114,

S
§ o

Samples 2 se1e
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]
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o
]
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13, B:28,38 0,08

Ertor 00381
Effcercy: 2,001
395

|

Crossing Point

A4, B<27,58 0,10 - 5 4 3 1 0
g - Log Conce
- Colcilate -. --.

Click the standard curve multi select button and select Save as external.

e Now you can save the standard curves as external standard curve.

Apply a meaningful name to the external standard curve and click OK to save it in
the StdCurve directory.

4.3.10 Supplementary Information

Invalidating the Analysis

The following changes invalidate the Relative Quantification analysis and require to recal-
culate the analysis:

>

vvyyvyy

vVvyyVvyVvVvyy

Changing the target or reference standard curve or efficiencies

Checking/un-checking samples to be included in calculations
Changing samples types (creating new standards or removing standards)
Changing standard concentrations

Changing the source of the efficiency value (external standard curve, internal standard
curve, or efficiency = 2)

Adding or deleting a pairing set

Changing correction or multiplication factors

Changing Color Compensation status (on/off/selected object)
Applying a template

Changing the currently selected channel of targets or references

Updating an external reference experiment after the experiment has been imported
does neither update nor invalidate the analysis.
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Relative Quantification Template

A Relative Quantification analysis template contains the following settings:

P Filter combinations of target and references

° If you want to apply a template to an experiment that does not use the target or refer-
ence filter combinations defined in the template, a warning message will appear and
the template will not be applied.

P Target/reference/calibrators pairing information (by position)

° If the pairing information of the template is not consistent with the sample properties
used in the current experiment, the template will not be applied.

P Target and reference experiment subsets

° When a template is applied, the software checks whether the current experiment con-
tains a subset with the same name and the same well positions as the subset in the
template.

P If the current experiment does not contain a subset with the same name, the
software will create the subset.

P If the current experiment does contain a subset with the same name, but with
different well positions as the subset in the template, the template will not be
applied.

P List of subordinate analyses for each target name or filter combination
P Target types

When a template is applied, the software compares the target names defined in the
current experiment with the target names defined in the template.

P If any target name defined in the current experiment is of a different type than
in the template, the template will not be applied and an error message will be
displayed.

P If any target name defined in the current experiment is not defined in the template,
the template will not be applied and an error message will be displayed.

P Sample types for pairing

When a template is applied, the software checks whether any position is not of the
correct type in the current experiment for a pairing in the template. In this case the
template will not be applied and an error message will be displayed.

v

Standard curve information of target and references. The external standard curves are
saved with the template.

Color Compensation. The CC objects are saved with the template.
All display settings

Correction and multiplication factors

Include/exclude setting for the pairs in the bar chart

Auto pairing rule

vVvyYvyvVvyyypy

Manual pairing

If the template has manual pairing disabled, no pairs are loaded from the tem-
plate when the template is applied. Auto pairing is run after the template is applied.
If the template has manual pairing enabled, then pairs are stored in the template and
added from the template when the template is applied.
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P Absolute quantification analysis type (Fit Points or Second Derivative Maximum
method)

P External reference experiment

° If the template uses an external reference experiment, the software opens a dialog
where you can select the reference experiment, program, and subset. If you cancel this
dialog, the template cannot be applied.

Result Control Concept

The LightCycler® 480 Relative Quantification Software applies a control concept to assess
whether a result is valid, uncertain, or invalid. “Uncertain” result values are displayed and
corresponding information is indicated in the status column. “Invalid” or no value is dis-
played for invalid results. See the table below for an overview of possible result.

Targets/References | Calibrators Concentration | Normalized
Ratio Ratio

Positive/Positive Positive Ratio Ratio
Negative or Uncertain  Ratio Invalid

Positive/Uncertain, Positive Ratio Ratio

Uncertain/Positive, Negative or Uncertain  Ratio Invalid

Uncertain/Uncertain

Negative/Positive Positive Zero Zero
Negative or Uncertain  Zero Invalid

Negative/Uncertain Positive Zero Zero
Negative or Uncertain ~ Zero Invalid

Positive/Negative, All Invalid Invalid

Uncertain/Negative,

Negative/Negative

Any Invalid - Invalid Invalid

(unknown, reference or

calibrator)

Failed standard curve - Invalid Invalid

° When all selected calibrator replicates in a result set are positive, the normalized
concentration ratio is calculated.

If at least one selected calibrator replicate in a result set is not positive, the normalized
concentration ratio is invalid.

Additional information is listed in the status column with a yellow background.

The status column in the Results table contains information related to the result set.

The following codes are possible:

C : Target/Reference ratio uncertain
N : Normalized ratio uncertain

T : Uncertain target Cp

R : Uncertain reference Cp

E : Extrapolated standard curve
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5 Tm Calling Analysis

This section explains how to use melting temperature profiles to identify DNA products
and to genotype samples.

5.1 Using Melting Curve Profiles to Identify DNA Products
and Genotypes

The temperature at which a DNA strand separates or melts when heated can vary over a
wide range, depending on the sequence, the length of the strand, and the GC content of
the strand. For example, melting temperatures can vary for products of the same length
but different GC/AT 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
hybrids and is, thus, the basis for probe-based genotyping analysis: A perfectly matched
(e.g., wildtype-specific) probe will melt at a higher temperature than the mismatched
probe bound to a target sequence carrying a single-base mutation.

The purpose of Melting Curve analysis is to determine the characteristic melting temper-
ature of the target DNA and to identify or genotype products based on their melting
temperature.

To analyze sample melting temperature profiles, the fluorescence of the samples must be
monitored while the temperature of the LightCycler® 480 Instrument thermal blockcycler
is steadily increased. As the temperature increases, sample fluorescence decreases. In the
case of the double-stranded DNA-specific dye SYBR Green I or ResoLight dye, this is due
to the separation of the DNA strands and consequently the release of SYBR Green I mol-
ecules. For single-labeled probes and hybridization probes, this is due to the separation
of target-probe hybrids resulting either in quenching of the reporter dye or in the spatial
separation of the dye molecules. Both lead to a consequent drop in fluorescence.

The LightCycler® 480 Instrument Tm Calling analysis software module calculates for each
sample the melting temperature, the melting peak, height, width and the area under each
melting peak. Use the Tm Calling analysis to identify characteristic melting profiles of
DNA products or target-probe hybrids.

5.1.1 Defining a Melt Program

A melting temperature analysis can be performed on any experiment that includes a melt
program. A melt program is usually performed after amplification of the target DNA. A
typical melt program includes three segments:

P The samples are rapidly heated to a temperature high enough to denature all DNA
molecules.

P The samples are cooled to below the annealing temperature of the target DNA.

P The samples are slowly heated while measuring sample fluorescence as the target DNA
melts.

You can use melting temperatures from +20 to +95°C. Please note that samples
should be cooled to +20°C only for a short time (<15 min).

For melting curves starting at +20°C, first allow samples to cool down with the
proper ramp rate of 2.2°C/s (for LightCycler® 480 Block Kit 96), or 2.5°C/s (for
LightCycler® 480 Block Kit 384) and a hold time of approximately 30—60s.

The minimum range for a melting curve program is 17°C for successful Tm Calling,
Genotyping, and Color Compensation analysis.

LightCycler® 480 Instrument — Software Version 1.5
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5.1.2 Content of a Melting Temperature Analysis

A melting temperature analysis uses the fluorescence measurements of the melt program
to determine the melting temperature of each sample. The melting temperature (or Tm)
of a sample is defined as the point at which half of the DNA has melted or half of the
probes have melted off the DNA.

The analysis displays a Melting Curves chart of sample fluorescence versus temperature.
The chart shows the downward curve in fluorescence for the samples as they melt. The
analysis also displays a Melting Peaks chart that plots the first negative derivative of the
sample fluorescent 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.

The following figure shows a melting curve chart and a melting peak chart from a Tm
Calling analysis of a SYBR Green I experiment as an example how melting temperature
analysis can be used for DNA product characterization:

Melting Curves

Fluorescence (470-530)

) 62 70 72 74 75 72 20 2 24 25 ) 20 o2 94
Temperature (*C}
Comma]

Melting Peaks

162.05

147.05{

132.05

117.05

02.05

-(didT) Fluorescence (470-530)

-

e

Temperature (°C)
Both samples analyzed show a prominent and sharp peak from a DNA product having a
Tm of +86°C, representing the desired PCR product. The blue sample shows in addition a
weak and broad peak with Tm of +77°C, representing an unspecific by-product such as
primer-dimers.
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5.2 Performing Tm Calling Analysis

You can perform a Tm Calling analysis on any experiment that includes a melt program.
During a melt program, the decrease in fluorescence of the samples is monitored while the
temperature is steadily increased to melt the DNA or melt probes off the target strands.

The reasons for the decrease of fluorescence during melting are different for the various
detection formats:

P In the case of DNA-binding dyes (SYBR Green I, ResoLight) this is due to the separa-
tion of DNA strands and consequently the release of dye molecules. 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 Tm, is defined as the
point at which half of the DNA is double-stranded and single-stranded.

P In the case of hybridization probes, the separation of target-probe hybrids results in
the spatial separation of the fluorescence resonance energy transfer (FRET) partners
and in a drop of fluorescence from the reporter dye at a certain temperature. The melt-
ing temperature, or T, is defined as the point at which half the probes have melted
off their target DNA sequence.

P In the case of single-labeled probes, fluorescence is emitted from the reporter dye
when the probe is hybridized to its target sequence. Fluorescence is quenched when
the probe is free floating in solution. Again, the melting temperature, or Tm, is defined
as the point at which half the probes have melted off their target DNA sequence.

After amplification in a hydrolysis probe PCR assay, all probes are digested. Thus,
Melting Curve analysis cannot be performed.

The analysis displays a chart of the melting curves of samples which shows the drop in
fluorescence. The software also charts the first negative derivative of the melting curves,
which displays the melting temperatures of the samples as peaks. When sample melting
temperatures are displayed as peaks, it is easier to discern small differences in the melting
profiles of the samples.

The analysis result data includes the melting temperature of each sample as well as area
under each peak.

The Tm Calling analysis uses automated algorithms to find the peak areas and melting
temperatures. Additionally, you can also determine melting temperatures and peak areas
manually.

The automatic Tim Calling algorithm requires that you start the melt program at least
7°C before and end it at least 3°C after the expected Tim value. The minimum tem-
perature range for a melting curve program within an experiment must be 17°C for a
successful Tm Calling, Genotyping, or Color Compensation analysis.
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To perform automated Tm Calling analysis:

o Create and run an experiment or open an existing experiment that contains a melt
program.

e Click Sample Editor in the Module bar and select the workflow Tm.
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For Tm Calling analysis, no properties have to be edited in the Sample Editor.
Click Analysis in the Module bar.

From the Create New Analysis list, select Tm Calling. In the Create New Analysis dialog,
select an analysis subset and a program in the experiment (typically there is only one
program, which is selected by default). Click (@

The Analysis screen opens.
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e If this is a multicolor experiment, click the Filter Comb button to open the Filter
Combination dialog. Select the filter combination for the targets you want to analyze.
Use the Color Compensation multi-select button to turn Color Compensation on or off
and to select a Color Compensation object.

Decide the minimum number of melting peaks you expect. You can choose between

Max Peaks (2 or less) or Max Peaks (6 or less). Select 2 or less for a typical genotype

experiment. Choose 6 or less for curves with many peaks.

Click the Max Peaks button in the Action button area to toggle between the two

options.

° When using the SYBR Green | Format (see next step), it is recommended that
you apply the Max Peaks (2 or less) option only.

° We recommend that melting peaks have at least a A Tm of 4°C to achieve a
good resolution.

Select the detection format that was used in your experiment from the Format multi-
select button. You can choose between HybProbe Format, SYBR Green | Format, and
Simple Probe Format. Click the arrow-down button and make your selection.

Selecting one of the format options changes the analysis algorithm according to
the specific demands of the detection chemistry.

o By default, all samples are included in result calculations; to remove a sample from
result calculations, double-click the checkbox next to the sample name to clear the
checkbox or press the <Space> key.

Click Calculate to complete the Tm Calling analysis.

To view analysis results, click and drag the left border of the chart section to the right
to display all the result data. Results include the Sample Selector with the legend and
the Sample Table.

© 0

> > >

206

LightCycler® 480 Instrument — Software Version 1.5




Tm Calling Analysis

Performing Tm Calling Analysis

0 » Use the checkboxes of the Results table Display area to select which type of result
you want to display in the table.

Use the Legend Property Selector to display colors by result, by sample types, by

sample preferences or by replicate groups. Use the colored Legend Property but-

tons to select display of samples with certain properties in the MWP image, the

Results table and in the charts.

If you choose Tm results in the Legend Property Selector the selection depends on
the result call, i.e.,, the number of peaks found. The Results table of a Tm Calling
Analysis displays the following results:
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. L
B 024 wildtype 63,93 7,67 6,53 1,17
[0 Hi heterozygous 1:10 52,50 2,88 6,17 0,47 §3,51 4,73 6,31 0,75
B Hz heverozygous 1:10 52,44 3,20 6,43 0,50 53,42 4,11 6,23 0,66 =
[ =3 heterozygous 1:10 5,37 2,57 5,04 0,43 63,41 4,86 6,43 0,76
B  H1 Sample 172
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Result Description

Tm1 The melting temperature for the first peak in the sample.

Areal The area under the first peak.

Width1 The width of the first peak.

Height1 The height of the first peak.

Tm2 The melting temperature for the second peak for the sample, if any.
Area2 The area under the second peak.

Width2 The width of the second peak.

Height2 The height of the second peak.
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° If there are additional peaks and the appropriate setting is chosen, the results
display them as Tm3, Area3, etc. (Only in Max Peaks (6 or less) mode.)

Sometimes there is a shoulder visible on the side of a peak. If you want to see
the result data for these shoulder peaks, select Shoulders from the Display area.
To hide them, deselect Shoulders.

In the example below, there is a shoulder at +50°C.

Melting Peaks

12514
11.514{
10.514]
9514
8.514]
7.514]
6514
5514]
4514
3514]

~(didT) Fluorescence (470-640)

2514
1.514]
0514

40 45 50 55 65 70 75

60
Temperature (°C)

@ Result data for this shoulder is only displayed if Shoulders is selected:

Shoulders Display
’VI_ Shoulders ¥ Tm [* Area ¥ Height ¥ Width |
deselected
Samples [ Melting Peaks -
Include | Color| Pos | Name | Tm1 | Areal | Width1 | Height1| Tm2 | Area2 | Width2 | Height2 |4|
. Al 30/30/2.75mMMg/l0e 55.13 3.45 42.586 12.34
Shoulders ("'ff'_'f’? ......
v Shoulders ¥ Tm I Area ¥ Height I Width
selected — ‘ e
Include | Color| Pos| Name | Tm1 | Areal| Width1 | Heightl| Tm2 | Area2 | Width2 | Height2 |

Il 21 50/30/2.75mMMg/10e 50.35 5.91 13.27 2.25 55.13 3.45 42.56 12.34

o Note that the shoulder data are now displayed in the
columns for the first peak, while the data of the main peak
are displayed in the columns for the second peak. This is
because peak data is sorted ascending by Tm automati-
cally.

@ The analysis contains two charts. By default the upper chart displays the melting
curves. The lower chart always displays the melting peak chart.

For a detailed description of the Analysis window see section Using the Analysis
Window.
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Performing Tm Calling Analysis

As an example a Tm Calling analysis of a HybProbe assay is shown below. Results are cal-
culated for all samples in the experiment. Sample curves are displayed for the highlighted
samples: The samples have two melting peaks, each peak represents a different genotype
of the target gene.

AnalysesITm Calling for All Samples j ....

Infnrmatinanrogram: Melring Curve, Color Compensation: Off

Subset: IJLlJ. Samples j ....
II:ITITITITI?IFWﬁﬁlﬁlﬁlﬁlﬁlﬁlﬁﬁ!ﬁlﬁlﬁﬁﬁﬁﬁﬁ! ki ol (el (zoom)
Al® ] @ @ g 10787 I
[Bj@f 5 5 @i =~ % 8787 =
icje @ @ @ B
Dfal @ [@ IEEE g
[Efal @ @ IEEEN H
[Fjo/e/e/o/e/o/a/o/a/o/e/e/s/e/e/o/o/e/e/e/aa/al § 2
Elo ] ] [elalal £
[Hfal @ @ IEEE e
[T}ol I® l® lelalal: I 50 €0 70 &0 90
[T}l I= = IEEEN Temperature [C)
ife e o e e
[5) [5] [5] [
Hjsioielslol0/0/0/eioiciclol0/a/0/eieiea/e/0) Meiting Peaks (Seleed (z00m)
[Hof I I IElEE
o]e IFIEEN 1,165
[Plal [elelali |
| r e
IT‘m results j REs
i None ’i 1 |i 2 3 S
| = 0768
Display 2
’7 2 pees]
[ Shoulders ¥ Tm [ Area ¥ Height ¥ Width i
& nges|
Samples | B E
Include | Color| Pos|Name | Tm1 | Area F] WAz
B 520 Sample 164 u»-‘:‘ 0,365
B 521 Sample 165 §
B c:2 vildoype 63,83 7,4 T
B 523 wildoype 63,80  7,4i 0168
B 524 wildoype 63,93 7,6
B H1 heterozygous 1:10 52,50 2,8t Wiz
. HZ heterozygous 1:10 5z, 44 3,z 0,032
. H3 heterozygous 1:10 52,37 2R
B B4 Sample 172 p T : v : T r T ; T .
B Bs smople 174 Llj [~ Manual Tm Method i

]
-.- Calculate -.---.
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Performing Tm Calling Analysis

To perform manual Tm Calling analysis:

o Create and run an experiment or open an existing experiment that contains a melt
program. Perform an automated Tm Calling Analysis.

° The manual Tm method becomes active only after the Tm Calling analysis has
been calculated.

Select one or more samples from the sample list to edit their calculated melting peaks.

e Select the Manual Tm Method checkbox.

Depending on the Max Peaks setting, two or six Tm checkboxes are displayed below
the Melting Peaks chart.

Melting Peaks -

1172
1.072]
0472

o
%
]
R

0,772
OLEF2]
0672
0472
0372
0,272
0172
0072
0,028

-(didT) Fluorescence (483-640)

45 50 55 &0 65 70 75 &0 3 a0 %
Temperature [*C]

¥ Manual Tm Method

° Indicators are located at the automatically calculated Tm values. If multiple
samples are highlighted in the sample list, indicators of the first sample in the
selected sample list are displayed.

e Click a Tm checkbox to display a manual Tm indicator and a Tm field. The color of the
indicator matches the selected Tm checkbox.

> > >
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Performing Tm Calling Analysis

To change a Tm value, place the cursor on the vertical Tm indicator. The cursor
changes to a double-pointed arrow. Click and drag the line to the desired Tm value.

Melting Peaks -

1.172]
1.072]
0972]
0872
0.772]
0672
0572]
0472
0372
0272
0172
0,072
0028

-{didT) Fluorescence (483-640)

45 50 55 &0 65 70 75 &0 85 an 95
Temperature [*C)

™

B Tm1 61,41
BV Tm2 [79,36

I Manual Tm Method

The Tm value is displayed in the Tm field to the right of the Tm checkbox. The areas,
heights and widths of the corresponding Tm are recalculated and displayed in the
sample list for this sample.

° All manually modified calls are marked as such in the Sample Table, and in
reports. The status column in the Sample Table has a yellow background,
displaying the text *-Manually edited.

° It is possible to have both automatically generated and manually generated Tm
values in the same analysis (but not for the same samples).

° During the manual Tm editing it is not possible to change the Show Shoulders
display.

e To restore the original (automatically calculated) Tm values, deselect Manual Tm
Method, and click the Max Peaks button twice, followed by Calculate.
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6 Genotyping

6.1 Overview

Single nucleotide polymorphisms (SNPs) are the most abundant form of genetic varia-
tion accounting for more than 90% of all differences between individuals. In recent years,
genotyping of SNPs has become a key technology for genetic research.

On the LightCycler® 480 System two different methods of SNP analysis are available:

» Endpoint Genotyping analysis
P Melting Curve Genotyping analysis

Depending on the chemistry (probe type and format), instrument run and data acquisi-
tion mode used, genotyping information can be derived from the amplification curve’s
endpoint signal intensity (endpoint analysis) or from the shape of a melting curve estab-
lished after the PCR (Melting Curve analysis).

Endpoint Genotyping Analysis

Analysis of amplification curve endpoints is normally done by acquiring a fluorescent
signal with two differently labeled hydrolysis probes (one for each allele) in two chan-
nels. Endpoint Genotyping provides a method that is easy to access and can be run for
simple experimental setups to analyze a single SNP in well-characterized regions with no
unknown variations expected.

For many targets, ready-to-use primers and probes are available commercially and can be
run under identical standard conditions in parallel. They can readily be combined with
LightCycler® 480 System reagents and the results analyzed with the Endpoint Genotyping
Software module.

Melting Curve Genotyping Analysis

Melting curves obtained with fluorescent hybridization probes (HybPr>>be probes and
SimplePr >be probes) provide robust information about the sequence under study for
recurrent analysis for a limited, constant set of known SNPs.

Since signal generation and analysis are done post-PCR, there is no influence of PCR effi-
ciency (e.g., when DNA amounts or purity are an issue), making the method more robust
than endpoint analysis. Melting Curve analysis can also deal with unexpected additional
SNPs present in the investigated region under the probe. Rather than interfering with the
assay performance, such additional SNPs will result in a variation of the melting curve
shape, which the analysis software will be able to recognize for closer investigation.

To screen for unknown SNPs, the LightCycler® 480 Gene Scanning Module and
LightCycler® 480 High Resolution Melting Master reagent are available.

Analysis is done based on acquisition in only one channel for each locus, allowing investi-
gation of several SNPs in parallel in multiplex assays if a different color is chosen for each
SNP. HybProbe probes can also be designed to cover several SNPs under one probe, thus
allowing haplotype analysis.
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6.2 Endpoint Genotyping Analysis

6.2.1 Overview

Endpoint Genotyping analysis uses two sequence-specific probes that are designed for
wildtype and mutant target DNA and are labeled with different dyes. The software de-
termines the genotype by measuring the intensity distribution of the two dyes after PCR.

The relative dye intensities can be visualized comprehensibly on an scatter plot, simplify-
ing discrimination into wildtype, heterozygous mutant, or homozygous mutant samples.
LightCycler® 480 Genotyping Software then automatically groups the samples and calls
the genotypes based on the intensity distribution of the two dyes.

Endpoint Genotyping assays utilize hydrolysis probes. Each 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 via a FRET process. During the elongation phase, the hydrolysis probe
is cleaved, separating the reporter and quencher. In the cleaved probe, the reporter is no
longer quenched and emits a fluorescent signal when excited. For more information on
detection formats see section Detection Formats for the LightCycler® 480 Instrument.
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(A Allele X Probe Allele Y Probe
/} A FAM Reporter + Quencher NN HEX Reporter + Quencher
Target DNA: Allele X (Wildtype) Target DNA: Allele Y (Mutant)
B Allele X Sample Allele Y Sample

4

Fluorescence: FAM Fluorescence: HEX

A

0 10 20 30 0 10 20 30
Cycles Cycles
s Allele X Sample Heterozygous Sample === Allele Y Sample

D] Scatterplot

o @ Allele Y Sample

Heterozygous Sample

@ Allele X Sample

Fluorescence: HEX

Fluorescence: FAM

Schematic representation of Endpoint Genotyping with different reporter dyes:

A: Sequence-specific probes with different reporter dyes.

B: During elongation phase, only the fitting probes are cleaved, separating the reporter dye from the
quencher.

C: The cleaved reporter dye is no longer quenched end emits a fluorescence signal.

D: The scatterplot displays final fluorescence intensities of several samples allowing an easy discrimination:
High intensities of the Allele X Probe are placed to the right, high intensities of the Allele Y Probe are
placed upwards, high intensities of both Probes are placed up and right, these mark heterozygous
samples.

The LightCycler® 480 Endpoint Genotyping analysis software groups similar samples and
automatically calls genotypes. The software shows a graphical representation of the mul-
tiwell plate with color-coded genotypes and a corresponding data table. For each sample,
the table displays a called genotype, and a score.
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6.2.2 Principle of Endpoint Genotyping

LightCycler® 480 Endpoint Genotyping Software groups samples with similar fluores-
cence together and identifies each group as a genotype or a negative. The following types
of samples are supported:

» Unknown: samples to be analyzed

» Standard (optional): The software uses genotype standards to group unknown sam-
ples around the standards and name the genotype after the name of the standard. All
standards are used as positive controls: If any standard sample emits a fluorescence
signal that cannot be distinguished from the negatives, the software displays a warning.
If no standards are defined, the software will group the samples automatically.

» Negative control (optional): If any negative control sample emits a fluorescence signal
that cannot be distinguished from the called samples, the software displays a warning.

After the software has called the genotype, it can be edited for selected samples. If the call
is changed, the status of the result changes to “manually edited”.

Endpoint Genotyping experiments are always multicolor experiments and thereby sub-
ject to color crosstalk. You can suppress the effect of color crosstalk by including a Color
Compensation object in the analysis. Nevertheless Endpoint Genotyping analysis does
usually not require Color Compensation because the grouping algorithm is pretty stable
against the influence of color crosstalk.

6.2.3 Performing an Endpoint Genotyping Experiment

In an Endpoint Genotyping analysis two measurement modes can be used:

P> PCR Read: The Endpoint Genotyping experiment includes also the amplification
in one run. Endpoint fluorescence values of amplification curves are background-
corrected and fluorescence values of both channels are analyzed in a Scatter Plot.

P Pre/Post Read: If the amplification reactions are performed using a non-real time
block cycler instrument, the resulting endpoint fluorescence is determined by using a
short program (Post Read).

Optionally this short program can also be run before the amplification on a block
cycler instrument is performed (Pre Read). This allows background correction of fluo-
rescence values during Endpoint Genotyping analysis to give more precise values.
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To perform Endpoint Genotyping with PCR Read:

o Perform an experiment containing an amplification program. (If you want to perform
an Endpoint Genotyping experiment without amplification measurements refer to sec-
tion 7o perform Endpoint Genotyping with Pre/Post Read.) Whether you need to include
standards in your experiment depends on the analysis mode you want to apply:

» Auto group analysis: No genotype standards are required.
» In-run standards: Include genotype standards.
You can optionally include control samples:

» Positive control: Include genotype standards. All genotype standards are used as
positive controls.

» Negative control: Include your reagent mix without DNA template.

(Optional) Define the subset that will be analyzed: Refer to section Working with
Subsets for details. If no subset is defined the software will analyze the whole plate
and automatically identify empty sample locations as negative.

Click Sample Editor in the Module bar.

Select the workflow Endpt Geno.

Step 1: Select { - Select Filter C
. (r‘ AbsQuant (" RelQuant ( Scanning (" Color Comp ‘ {pmm (e vaies [ ‘
CTm  MeltGeno (& Endpt Geno :
. - Step 2: Select Sampl Pos | Color| Repl Of | Sample Name | EndPt Sample _ EndPt E
I Type Genotype
yia | W Sample 1 |Unknown v,
sa | W Sempic 2 |omknown
= m Semic 5 [owmom
2| W Samplc 1 [unkmown
2| m Semple 5 [Unknown
RS Sample 6 unknown
BEAN | Sempic 7 [Umknown
: - I
! NESN | Sample & |Unknown
o = = Sample 10 |vmknown
L] a1 W Sample 11  |Unknown
iy 2| W Semple 15 |unknown
I n:| W Sample 14 |Unknown
Tms| m Sampic 15 |unknown
ae| W Sample 16 |vnknown
s || sempre 17 [omnoen
ae Sample 18 |Unknown
B Unknown BEON | Sempic 15 [vnknown
an| @ Semple 20 [Unmown
D] Sampic 21 [vmimewn
ez m Sempic 22 [Umknown
Cas| W Samplc 25 |vnknown
- Step 3: Edit Endpt Geno Properties————————— | 224| | Sample 24  |Umknown
e e = Sample 25 |umknown
2| W Sample 26 |umknown
[ Sample type: s m Sampic 27 [vamom
@ Unknown s | W Sample 28 |Unknown
(" Negative control s | m Sample 29 |Unknown
C standard Genotype name [es | Sampic 30 |Umknowa
T SN | Semple 31 [Umknown
= | W Sample 52 |Unknown
St — ——————— =

o Define the properties for the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the following parameters for calculation:

Column Name Description Valid Values

Endpt Sample Type of the sample » Unknown
Type > Negative Control
» Standard
Endpt Genotype | Genotype of the standard Alphanumeric value
@ s fiedis active only (< 25 characters)
when the Sample Type is
Standard.
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Click Analysis in the Module bar.
In the Create New Analysis dialog box, select Endpoint Genotyping.

—Create New Analysis

b= Quant/Znd Deriwvative Max

ibs Quant/Fit Points

bavranced Relative Cuantification
BEa=zic Relative Cuantification
Color Compensation

Genotyping

éEndpnint
Gene Scanning D§
Melt Curve Genotyping
Tm Calling

0 The Create new analysis dialog opens. Select an analysis subset and an experimental
program from the Program list (this is usually the PCR program). If you wish, you can
change the analysis name (the default name is “analysis type for subset name”).

Click @

Create new analysis

Analysis Type *IEndpD.i.nt Genotyping j

Subset -*IAll Samples j

Program %|amp1ificacion -]

Name -)kIEndpDint Genotyping for 2ll Samples
1023 /a[5[6[7 (89 Al1haAIA1AEAEATAERSR0RRIRI[24

A

B a

[

D

[E

[E

H

i -]

J

[K

L

M

[N

P o

LI KN oy i
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o The Create new analysis dialog opens.

Create new analysis

Allele X Allele Y

HEX /ellowhE5 [533-580]

[ Use external experiment for background correction

Select the filter combinations that will be used for genotyping:
» In the list Allele X: Select the filter combination for the X-axis of the scatter plot.

» In the list Allele Y: Select the filter combination for the Y-axis of the scatter plot.

(If you are analyzing an experiment without an amplification program, you can add an
experiment for baseline subtraction by selecting the option Use external experiment for
background correction. Refer to section 7o perform Endpoint Genotyping with Pre/Post
Read for details.)

e The Genotyping Analysis screen opens.

JF LightCycler® 480 Software release 1.5.1.62 SP3 = X
Instrument:  No active instrument Database: My Computer {Traceable)
Window:  [Endpoint Genotyping PCRRead Screenshots K| User: System Admin
e T@eeD .
Jon [Frogzam: smprir Cotor o
. Subset [FIT Someres 1BARR | l e | .
AR R ATEe b1
[Endpoint Fluorescence Scatter Plot Zoom
" =
30,00
2300
2800
27.00
2600
25,001
2000
Report 23,000
22000
21.000{ .
20000
_ 13000 .
£ 150m| .
2 1700 “
3 1600 *
3
Lo da
[endpoint Genotype resuiss =l § 14 \e
b
£ 13.00 g
B Allele X @ BothAlleles @ Allele Y = 0] o€ -
@ Unknown @ Negative o] + ¥ we *
- . .
LI N PR
| Samples | Endpoint Fluorescence | e v ‘m
_ +FU .
7.000 -,
;)
6000 Mg .
5000 o .
4001 W e 4
300 2ot +*
- . e PR
.
[ 2. .
- 0000 2000 4000 6000 8000 10.000 12000 14.000 16.000 18000 20.000 22000 24.000 26.000 28000 30.000
& Fluorescence (465510

NewCall | -
G il S e R S

e

o Continue the analysis as described in the section Performing an Endpoint Genotyping
Analysis.
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To perform Endpoint Genotyping with Pre/Post Read:

LightCycler® 480 Endpoint Genotyping Software determines the genotype of a sample
based on the dual color fluorescence measurement after amplification. With this option it
is possible to run the PCR on non-real-time instruments for very high throughput appli-
cations. The software requires a measurement before PCR (optional) for baseline subtrac-
tion and a measurement after PCR for analysis.

Use a short endpoint measuring program (post-PCR measurement) and (optionally)
import an external experiment for baseline subtraction that includes a pre-PCR measure-
ment.

The workflow is essentially the same as described in the section To perform Endpoint
Genotyping with PCR Read. The following changes apply:

o Instead of creating one experiment with an amplification program, create one or two
experiments:

» (Optional) A Pre-PCR experiment containing at least one acquisition.
» A Post-PCR experiment containing at least one acquisition.
Use an identical program for both cases (see the example below).

We recommend that you use the Roche Run Template “Endpoint Genotyp-
ing (Pre-Post Read)” for both the pre-PCR experiment and the post-PCR
experiment.

Example:

Roche Run Template Endpoint Genotyping (Pre-Post Read)

Programs
Program Name I
¥|pre/post read (mini melt) [t
cooling [t

>

Cycles | Analysis Mode
3|Melcing curves -
= |Hone

= =
Temperature Targets
Target () Acquisition Mode Hold (hh:mm:ss) | Ramp Rate (C/s) | Acquisitions (per Q) | Sec Target (C) | Step Size (C) | Step Delay (cycles)

¥ 50 Z[wone w|oo:z00:01 2l 4

61 | Cont inuous Zlo,06 =5

Koe > Ko@)

Overview

BOY
E il x
40

000 008 016

[ik5 041 05 121
Estimated Time (h:mm:ss)

e Define subsets and samples in the Post-PCR experiment as described in the section
To perform an Endpoint Genotyping experiment with PCR Read.

> > >
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e Create a new Endpoint Genotyping analysis. If a Pre Read experiment was performed,
check Use external experiment for background correction.

Create new analysis

Allele X Allele Y

|7 Use external experiment for background correction

o Select the Pre Read experiment in the Navigator Window.

Create new analysis

Select external experiment for normalization:

[=)-/=#] Foot
-] Roche
Bl System Admin
B[] Experiments
HI @ Dema Endpoint Genatwping [1.5-prelim] (1]
¥4} Demno Endpoint Genotyping Pre-PCH

|| Preferences
+-_] Special Data
] Templates

" Use Color Compensation

Color Compensation is usually not necessary for Endpoint Genotyping analysis as
the algorithm is stable against the influence of color crosstalk.

> > >
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e The Genotyping Analysis screen opens.

I LightCycler® 480 Software release 1.5.1.62 SP3 - X
Instrument:  Virtual LightCycler 480 96 System Il / Not Connected Database: DB_Research_1.5.1.62.aktiv (Research)
Window:  [Demo Endpoint Genotyping PostRead | User: System Admin
Analyses[Encipoint Genotyping for All Samples | .... .
Information [Frogram: pre/post read, Color Compensation: Off
. w1 @ROR pr— \ e | .
A T S e e i 5 EninointF et (S (oom
86.00C
64,00
62.00C
£0.00C
58,00
56..00C
54.00C
52,000
50,00
48.00C
46,00 .
4400
_ 4200
8 4000 .
o 38 00 ¢
£ 300 $
g oD ndd .
32,000
[Encpoint Genotype results <] .
= “’ ST b o . L
B AleleX @ BothAlleles @ Allele Y dan > ;’:’ ¢
B Unknown @ Negative 24 00 O
= 1 20 s L
Samples | Endpoint | Re~ 2000 %" .3
C..|Pos| Name | 465510 | 533580 | Call 18,001 S ""
Al sample  38.80 16.65 1501
H 22 s 14.00 - BT
ample  46.30  19.83 e -
A3 Sample 37.80 15.94 10,001 -
a3 Semple  23.48  20.00 .00
A5 Sample  27.46  22.02 .00
A6 Sample  31.08  25.67 4,00
A7 Sample 43.45 17.56 2 -
a8 Semple  42.57  17.29
o o eme o oo T R R 2D ey S S (S G S G D )
vl M 210 Samole 18.42 30.29

Continue the analysis as described in the section Performing an Endpoint Genotyping

Analysis.
|
6.2.4 Performing an Endpoint Genotyping Analysis
To perform an Endpoint Genotyping analysis: i~
o Use the Standards (In Run) multi-select button to select the grouping method you
want to apply.
Standards Applies grouping using genotyping standard samples included
(In Run) in the run.
° If in the Sample Editor samples are defined as standard,
this option is activated by default after creating the
analysis.
Auto Group Applies automated grouping.
o If in the Sample Editor no sample is defined as stan-
dard, this option is activated by default after creating the
analysis.
> > >
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(Optional) The Filter Comb button displays the selected Filter Combinations for
Genotyping. Click the button to change the filter combinations that will be used for
genotyping.

(Optional) Color Compensation is usually not necessary for Endpoint Genotyping
analysis, as the algorithm is stable against the influence of color crosstalk.

Use the Analysis Mode multi-select button to select the appropriate analysis algo-
rithm setting.

In most cases both settings will result in correct grouping. If the groups are not
separated properly (depending on the PCR chemistry used and the analyzed
parameters), test both settings for optimized results.

On the Results tab of the Sample Table, exclude any samples you do not want to be
included in result calculations.

Click the Calculate button.

The software calculates genotype groups and assigns a color and name to each
group.
Genotype groups auto-called by the software are named with

» Allele X: samples that emit a dominant fluorescence signal with the filter combina-
tion selected for Allele X

> Both Alleles: samples that emit a strong fluorescence signal with both filter
combinations

» Allele Y: samples that emit a dominant fluorescence signal with the filter combina-
tion selected for Allele Y

> Negative: samples that emit a weak or no fluorescence signal

If genotype standards are defined in the Sample Editor, the groups are named after
the standard.

> > >
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e When the calculation is completed, the results are displayed in the MWP image and
the Results table.

Results of an Endpoint Genotyping analysis include the Sample Selector with Legend
Property Selector and Legend Property buttons and the Results table.

Use the Legend Property Selector to display colors by result, by sample types, by
sample preferences or by replicate groups. Use the colored Legend Property buttons
to select display of samples with certain properties in the MWP image, the Results
table and in the charts.

You can use the Legend Property Selector to select which Legend Property buttons are
displayed. If you choose Endpoint Genotype results, the Selector Filter MWP image and
Results table are displayed as follows:
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l.. C...|Pos| Name | 465510 | 533580 Call
B 21 sSample 20.43 Z.94 wildtype
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B 24 Sample Fo3 5 .88 het
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B 210 sSample Z.48 13 .82 mutant
[anl Bl 7117 Ssmnil= 2 aa 1 2C e ;I
> > >

Software Applications




224

Genotyping

Endpoint Genotyping Analysis

The results include:

» Endpoint Fluorescence: Endpoint fluorescence measurement for both filter combi-
nations (two decimal places)

» Call: Result of the genotyping analysis
» Score: Score of the sample (0-1, to two decimal places)
» Status: If the call is changed, the status of the result changes to “manually edited”.

For detailed information on the multiwell plate image and the Results table see section
Using the Analysis windows.

o The Genotyping analysis displays the following charts:
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Fluorescence [465-510)

The Scatter Plot displays the terminal fluorescence intensities. Every sample is dis-
played as a mark. High intensities in the Allele X filter combination are placed to the
right, while high intensities in the Allele Y filter combination are placed upwards.

> > >
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By default the Fluorescence tab displays the standard Fluorescence History.
For detailed information on the charts see section Working with Charts.

Fluorescence

Fluorezscence History

30.0H

25.0H

20.0H

15.0H

10.0H

B.H

Fluorescence (465-510)

0.

Cycles

Fluoreascence History

20.0H
18.0H

mBERE D
coooo

Fluorescence (533-580)

Cycles

Save the analysis by clicking the Save button.
Create a report by clicking the Report button. (See section Generating Reports.)

A minimum of 12 samples should be used for reliable calling. The minimum
number of positives per group will depend on the angular separation between
groups.
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To change genotype calls:

You can manually change any genotype using the New Call option.

If you use In-Run Standards grouping, you cannot change the call for standards or nega-
tive controls. If you attempt to apply a new call to a selection that includes a used standard
or control, the software will warn you that the selection includes standards or controls that
cannot be changed, and asks you if you want to continue. If you choose to continue, the
software will apply the changes to all samples except in-run standards and controls. If you
choose not to continue, the operation will be canceled.

o Select the samples to be changed (For details see section Working with Samples in the
Analysis). All samples are selected by default.

e From the New Call drop-down list below the chart area, select the new call.

1 (e )

New Call

Auto Call
Allele
Both Alleles
Allele Y B
Unknown
Megative

Click the Apply button.

If you want to revert a sample to the automatically calculated call, change the geno-
type to Auto Call.

° All changed calls are marked with the status “manually edited”.

Always work with more than 12 samples. Samples may also consist of technical repli-
cates. When analyzing a low number of samples with the endpoint genotyping module,
always check if the calling is correct. If necessary, edit the grouping manually.
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6.2.5 Supplementary Functions

Endpoint Genotyping Template

A Genotyping analysis template contains the following settings:

» Filter combination
P Color Compensation setting (off or current)
P Subset and program
When a template is applied, the software checks whether the current experiment con-

tains a subset with the same name and the same well positions as the subset in the
template.

P If the current experiment does not contain a subset with the same name, the soft-
ware creates the subset.

P If the current experiment does contain a subset with the same name, but the subset
does not contain the same well positions as the subset in the template, the template
cannot be applied.

P Analysis name

» Standards (in-run or auto group)

P Analysis notes

P Experiment for background correction

When a template with an external baseline experiment is applied, the software dis-
plays a dialog where you can select the Pre Read experiment.

Result Control Concept
The LightCycler® 480 Endpoint Genotyping Software applies a control concept to assess

whether the analysis has passed or failed.

The result control concept is only applied in the grouping mode In Run Standards. It is not
applied for Auto Group analysis mode.
P Negative Controls

P If every Negative Control is called negative, the control succeeds.

» If any Negative Control is not called negative, the control fails.

P If any Negative Control fails, the software will report no results and will inform you
that the Negative Control has failed. The software will inform you which Negative
Control has failed.

P Standards (act as positive controls)
P If every Standard is called positive, the control succeeds.

P If any Standard is not called positive, the control fails and the software will report
no results. The software will inform you which Standards have failed.

P If Standards with different names have the same call, the control fails.

p If Standards with the same name have different calls, the control fails.
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6.3 Melting Curve Genotyping Analysis

6.3.1 Overview

After PCR is performed, Melting Curve analysis looks at the temperature at which the two
strands of a DNA double helix separate or melt. This temperature depends greatly on its
sequence, length, and GC content. For melting curve genotyping experiments, sequence-
specific probes that hybridize to the target DNA are added to a PCR and allowed to anneal
to the reaction products. A melting curve is then generated by slowly heating the ampli-
con-probe heteroduplex and measuring the changes in fluorescence that result when the
probe melts away from the amplicon. Even a single mismatch between the labeled probe
and the amplicon (e.g., a SNP) will show a significantly reduced melting temperature.
Thus, probe-amplicon heteroduplexes containing destabilizing mismatches melt off at
lower temperatures than probes bound to a perfectly matched target DNA.

By taking the negative first derivative, the melting profile of the heteroduplexes can be
easily visualized and compared, simplifying discrimination into wildtype, heterozygous
mutant, or homozygous mutant samples. LightCycler® 480 Melting Curve Genotyp-
ing Software then automatically calls genotypes based on differences in melting curve
shapes.

Two different probe chemistries are available for genotyping by Melting Curve analysis:
HybPr>be and SimplePr>be (For more detailed information on the probe chemis-
tries see section Detection Formats for the LightCycler® 480 Instrument.) HybProbe probes
are easy to design and are well established. They employ the fluorescence resonance energy
transfer or FRET principle, which is based on the energy transfer from one fluorescent
molecule (e.g., FLUOS) to another fluorescent molecule (e.g., LightCycler® Red 640). Both
molecules are bound to two separate oligonucleotide probes. This transfer only happens
when both probes are annealed to the target DNA in close proximity, and is abolished
as soon as the probes melt off. SimpleProbe probes consist of only one oligonucleotide,
which carries a fluorescent dye and a quencher linked directly to each other. Because of
their conformation, fluorescence is quenched in solution but activated after binding to
the target sequence. With both probe formats, LightCycler® 480 Software monitors the
decrease in fluorescence during the post PCR melting step.
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Melting Curve Genotyping Analysis
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Schematic representation of mutation detection with SimpleProbe (left) or HybProbe probes (right):
A: Destabilizing mismatches cause a significant reduction of melting temperature (Tm)

B: Melting curve

C: Derivative melting peaks

The LightCycler® 480 Melting Curve Genotyping Software then groups similar melting
curves and automatically calls genotypes based on supplied standards and thresholds. The
LightCycler® 480 Melting Curve Genotyping Software analysis screen shows a graphic
representation of the multiwell plate with color-coded genotypes and a corresponding
data table. For each sample, the table displays a called genotype, a Score, and a Resolution
(for more information see section Principle of Melting Curve Genotyping Analysis).
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6.3.2 Principle of Melting Curve Genotyping Analysis

LightCycler® 480 Melting Curve Genotyping Software groups samples with similar melt-
ing profiles together and identifies each group as a genotype. If you wish, you can import
melting curves (external melting standards) for known genotypes and compare them to
sample melting curves, or you can include melting standards in the experiment (in-run
melting standards).

The raw data of an analysis is displayed as a melting curve graph of sample fluorescence
versus temperature. The graph shows the downward curve in fluorescence for the samples
as they melt. The display also includes a graph that plots the first negative derivative of the
sample fluorescent curves. In this graph, 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.

To determine genotypes, the software analyzes the shapes of all the melting curves. It
compares each individual melting curve profile to a standard, and then makes a “call” (i.e.,
groups the melting curves into genotypes). The software can use three types of melting
standards:

P Software-defined melting standards (auto group analysis): The software employs algo-
rithms that scan through all the samples and groups them based on similarity of melt
profiles. The software then calculates a representative median melting curve for each
individual group; this becomes the melting standard for that group.

P User-defined standard on plate (in-run melting standards): This option allows you to
include one or more previously genotyped samples in the experiment. You can then
specify one sample as a standard for that particular genotype. If more than one sample
of a melting standard for the same genotype is included, then a median melting curve
is calculated from all these samples and used as the standard.

P Previously defined standard (external melting standards): You can create an external
melting standard object from a melting curve genotyping analysis and then import it
into future runs. How to create external melting standards is described in section 7o
save an external melting standard object.

LightCycler® 480 Melting Curve Genotyping Software applies a genotyping negative filter
to classify two types of sample groups or calls:

P Positives, which are grouped into genotypes or Unknowns.

P Negatives

For the Positives, the software then compares melting curves of individual samples to
the standard melting curves. Thereby it generates two numerical values to describe how
closely individual sample curves can be classified with like curves.

P The first value is the Score. The score of a sample measures the similarity between the
melting curves of a sample and the standard that is most similar to the sample. If the
melting curves of a sample and a standard are identical, the score of that sample is 1.
If the melting curve of the sample is unlike the melting curve of any of the standards,
the score of that sample is nearly 0.

P The second value is the Resolution. The resolution of a sample measures the dissimi-
larity between the melting curve of the sample and the melting curve of the second
most similar standard. If the melting curve of a sample is similar to the melting curve
of only one standard, the resolution of that sample nearly equals the score of that
sample. Alternatively, if the melting curve of a sample is quite similar to the melting
curves of two of the standards, the resolution of that sample is nearly 0.
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You can specify stringency thresholds for both score and resolution in the software. The
threshold value for the score defines the required similarity of a sample to the best match-
ing melting standard, while the threshold value for the resolution defines the required
dissimilarity to the second best matching melting standard. The default values are 0.7 for
the Score Threshold and 0.1 for the Resolution Threshold.

If both the score and resolution value of a sample meets the designated threshold, the
sample is assigned to a genotyping group. If either the score or resolution value of a sam-
ple is below the designated threshold, the sample is called “Unknown”

6.3.3 Performing a Melting Curve Genotyping Experiment

You can perform a melting curve genotyping analysis on any experiment that contains a
melting curve program. The Melting Curve Genotyping Software determines the geno-
types of unknown samples by analyzing the shapes of the melting curves of all the samples
and then grouping curves with similar shapes together. The median curve of each group
is defined as the genotype standard for that group. The software compares the melting
curves of individual samples to the standard genotype curves.

You can also include standards with known genotypes in the experiment, or import an
object containing standards. In these cases, the software compares the melting curves of
the individual samples to the designated standards.

The presence of a mutation introduces a mismatch that lowers the temperature at which
the probe melts off the sequence. The melting temperature shift (ATm) between a normal
allele-probe match and a mutated allele-probe mismatch causes different fluorescence
profiles, which indicate the presence of the mutation. The difference in melting tempera-
ture depends on the type of mismatch, the mismatch position within the probe sequence,
and the base pairs immediately adjacent to the mismatch.

To perform a Melting Curve Genotyping experiment:

o Perform an experiment containing an amplification program and a melting curve
program.

° There must be at least 17 degrees of temperature data in the melting in the
experiment in order to create a Melting Curve Genotyping analysis.

Whether you need to include melting standard and control samples in your experi-
ment depends on the analysis mode you want to apply:

» Auto Group analysis: no melting standard and control samples are required

P In-run melting standards: include melting standard samples and (optionally)
control samples

» External melting standards: no melting standard samples are required, include
optional control samples

> > >




Genotyping

Melting Curve Genotyping Analysis

e Click Sample Editor in the Module bar and select the workflow Melt Geno.
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Sanple 13 |Unknown

Sawple 14 |Unknown
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: B4 Helt Leing
/B Metting Standard B5 B4 |Melt Standar|Neloing Stanmutant
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3 B4 |Melt Stendar|Nelving Stanmutant

53 Sanple 21 |Unknown

Sanple 22 |Unknown

Sawple 23 |Unknown

—
~Step 3: Edit Melt Geno Properties— Sample 24 |Unknown

Sample Name

Sample 25  |Unknown

Sawple 26  |Unknown

o
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e Define the properties for the samples.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the following parameters for calculation:

Column Name Description Valid Values

Sample Type Type of sample Choose from dropdown

In-run: You need to include | ISt
a Melting Standard for » Unknown
any genotype you want to » Positive Control
detect.

You must annotate Positive
Controls with a genotype,
and a Positive Control can
only be used with a Melt-
ing Standard of the same
genotype.

» Negative Control
» Melting Standard

Genotype Genotype of melting standard or Alphanumeric value

positive control samples. (£ 25 characters)

o This field is active only when
the Sample Type is Melting
Standard or Positive Control.
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° Click Analysis in the Module bar. In the Create New Analysis dialog box, select
Melt Curve Genotyping.

r Create New Analysis

Ibh=s Quant/Znd Derivative MNax

ibs Quant/Fit Points

Advanced Relative CQuantification
Eazic Relative Quantification
Color Compensation

Endpoint Genotyping

Gens Socanhing

otyping

Tm Calling

e The Create new analysis dialog opens. Select an analysis subset and an experimen-
tal program from the Program list (this is usually the Melting Curve program). If you
wish, you can change the analysis name (the default name is “analysis type for subset
name”). Click .

e The Genotyping Analysis screen opens.
Analyses[re1e curve Genotyping for ALl Samples E| ....

Inlu[ma(iuanIDgram: Melting, Color Compensation: Off, Standard: In-rum

Subset: [ 110 Sanniee E| .@.. (6518 (zwom)]
Melting Curves Zoom
[[Alz 345 6 789 MmNz —
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e
Results ‘ Groups ‘ Settings ‘
Samples I -l g
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A1 Sample 1 H
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A5 Melt Standard we g
26 Melt Standard wt ‘_7,
A7 Melt Standard wc
A8 Melt Standard wt
15 Sample 9
AL0 Sample 10
A11 Sample 11
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To perform a Melting Curve Genotyping analysis:

o If this is a multicolor experiment, use the Filter Comb button to select the filter combi-
nation used to detect the target.

o Use the Color Compensation multi-select button to turn Color Compensation on or off
and to select a Color Compensation object.

e Use the Standards multi-select button to select the grouping method you want to
apply:

Save as ext

Auto Group Applies automated grouping without melting standard samples.

o If in the Sample Editor no sample is defined as melting stan-
dard, this option is activated by default after creating the
analysis.

In-run Applies grouping using melting standard samples included in the
run.

° If in the Sample Editor samples are defined as melting
Standard, this option is activated by default after creating
the analysis.

External Applies grouping using melting standards saved from another
run. Use this option to import a previously saved external melting
standard object. A dialog opens which lets you select a suited
external melting standard object from the database:

Melt Standards

Available S

Hame ‘Palh

[Demo Genotyping - Melt Standards /Roche/Special Data/Melt Std

The external melting standard object must have been cre-
ated from an experiment with the same filter combination
and Color Compensation data (if any) as the current experi-
ment. Further, you must have user rights to use the object.
If no appropriate melting standard object is available in your
database, a warning message appears.

If you change the filter combination or CC status and this change
makes the current external melting standard object invalid, the
software asks you if you want to select a new external melting
standard. If you click OK; an external melting standard selection
dialog opens. If you select No or cancel the selection dialog, auto
grouping analysis mode is used.

° Select ‘Save as ext’ if you would like to save the melting standards included
in the experiment as an external melting standard object for use with other
experiments. This option is only active after you calculated an analysis.

> > >
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o Click the Settings tab in the Sample Table to modify the analysis setting:

Results Groups . Settings

Temperature Rang
¥ Auto Temperature Range

Minimum Temperature
[
Maximum Temperature

Score Threshold L 70
' )
Resolution Threshold
-

Sensitivity

INDrmaI 'l

(=) (=] -1 )
- w L=
= ‘ | ‘
[m )

.

> Temperature Range: The option Auto Temperature Range is selected by default.
In this case, the software will automatically set the temperature range. Although it
is recommended that you use the automated option, you can also set the tempera-
ture range used to compute genotype calls manually by dragging the
Minimum Temperature and Maximum Temperature sliders or editing the text box
(e.g, if you want to exclude experimental artifacts at the beginning or end of the
melting curve from the analysis).

»  Minimum Temperature: Set the temperature at which the melting analysis is to
begin.

»  Maximum Temperature: Set the temperature at which the melt analysis is to
end.

» Thresholds: You can adjust both the Score Threshold and Resolution Threshold to
refine the genotyping results. For example, you can increase the Score Threshold
to require that samples more closely match a genotype standard before they can
be classified as that genotype. Both thresholds (score and resolution) have values
between 0 and 1, with a larger number representing a better score or resolution.
That is, if the score and resolution of a curve both equal 1, the curve is identical
to its group’s standard, and is very dissimilar to all other standards. A sample that
has either a score or resolution value below its respective threshold will be classi-
fied as an “unknown” genotype.

> You can use the slider bars or edit the text boxes to reduce or increase
stringency.

° The default values are 0.7 for the Score Threshold and 0.1 for the Resolution
Threshold (recommended for initial analysis). These values provide a reasonable
balance between producing too many unknowns and making possible wrong
calls. As you raise the thresholds, you increase the chance that a good melt will
be called an unknown. As you lower the thresholds, you increase the chance that
a significantly different melting curve will be incorrectly included in a genotype
group. Anyhow, always optimize the thresholds for the specific assay performed.

> Sensitivity: The Sensitivity function lets you influence the sensitivity with which
melting peaks are grouped into different Genotyping groups.
> Normal is the default setting: it generates in maximum six genotyping groups.
If you are not satisfied with the accuracy of the “Normal” setting and want to
separate the melting peaks into more different groups, select High.

> High associates melting peaks with higher sensitivity into different groups.
High generates in maximum nine genotyping groups.

P> Use the Reset button to reset all fields to the default values.

e On the Results tab of the Sample Table, exclude any samples you do not want to be
included in result calculations.

> > >
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o Click the Calculate button.
The software calculates genotype groups and assigns a color and name to each
group.

o When the calculation is completed, the results are displayed in the MWP image and
the Results table.

Results of a Melting Genotyping analysis include the Sample Selector with Legend
Property Selector and Legend Property buttons and the Results table.

Use the Legend Property Selector to display colors by result, by sample types, by
sample preferences or by replicate groups. Use the colored Legend Property buttons
to select display of samples with certain properties in the MWP image, the Results
table and in the charts.

If you choose Melt Curve Genotyping results, the MWP image and Results table are
displayed as follows:

Subset: IAll Samp les j .@..
10 11 12

1 2 3 4 5 6 7 8 9
A |0 sarr |0 Sar (O Sar |@ Sar |@ Sar |@ Sarr (@ Sam (@ Sam |0 Sar |0 Sar |0 Sarr |0 Sam
-
g|© sar |O Sarmr |0 Sam (@ Sam (@ Samr (@ Sarr |@ Sarm |@ Sam (O Sam |Q Saw (O Sar |D Sam
c|© sar |O Sarr |O Sarr (@ Sam (@ Sam (@ Sarr |@ Sarr |@ Sam (O Sam | Sam |O Sar |0 Samr
p|®Sar |@Sarr |@Sarr (@ Sar (@ Sam (@ Sarr |@ Sarr |@ Sam (@ Sam | Sam (O Sar |0 Sam
E|®sar |@Sar |@ Sarr (@ Sar (@ Sar (@ Sarr @ Sarr (@ Sarr (@ Sam |O Sar |0 Sarr |0 Sarr ;I
F | @ sar |@ Sarr |@ Sar (@ Sam (@ Samr (@ Sar |@ Sar |@ Sam (@ Sam |O Samr |0 Sar D Sam
G| O sarr |0 Sam (O Sam |O Sam |O Sar (D Sarr |0 Sam (O Sam |0 Samr |O Sam |0 Sarr |0 Sam
H|© sar |O Sarr (O Sarr (O Sam (@ Sam (@ Sar |@ Sarr |0 Sam (O Sam |OQ Sam (O Sar |0 Sam
1=
LI L]0 T
IHelt, Curwve Genotyping results j
|i wildtype |i mutant |i heterozygous @ 4
| s O s | unl (D Negati
Results | Groups | Settings |
Samples Results =
Include | Color| Pos |Hame Group | Score | Res |Status
Al Samwple 1 Negat ive 1,00 1,00 —
A2 Samwple Z Negat ive 1,00 1,00
A3 Sample 3 Negat ive 1,00 1,00
B i4 Melt Stondard we wildtype 0,99 0,99
B  i5 Melt Standard wo wildtype 0,99 0,99
B i5 Melt Standard we wildtype 1,00 0,99
B &7 Melt Standard we wildtype a,99 a,99
B 48 Melt Stondard we wildtype 0,99 0,99
A9 Samwple @ MNegat ive 1,00 1,00
110 Sample 10 Negat ive 1,00 1,00
411 Sample 11 Negative 1,00 1,00
A12 Samwple 12 Negat ive 1,00 1,00
El Samwple 13 Negat ive 1,00 1,00
il B? Sewnle 14 Merrat ivre 1 0n 1 0n LI

» Group: Name of the genotype group to which this sample is assigned

Genotype groups auto-called by the software are named with sequential num-
bers (1, 2, etc.), while groups based on in-run or imported melting standards are
named using the genotype name from the Sample Editor or external standard.

» Score: Score of the sample (0-1, with two decimal places)
P Res: Resolution of the sample (0-1, with two decimal places)
» Status: Status for manually edited calls
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0 The Legend Property buttons display

» 9 genotype groups (if you selected high-sensitivity) or 6 genotype groups (if you
selected normal sensitivity).

» Negative and Unknown genotype groups

Each checkbox has a label displaying the color assigned to the group and a text label
for the genotype or group name.

° Checkboxes are displayed, even if the groups are not found in the data.

Clicking a checkbox causes the wells associated with that group to be selected in the
Sample Selector and to be highlighted in the color associated with the group.

o The Melting Curve Genotyping analysis displays the following charts:

Melting Curves -

42 44 45 48 50 B2 54 65 58 G0 B2 B4 GG B8 70 72 74 7R 73 40
Temperature [*C]

Melting Peaks -

2,556

2 406

2,156

1,906

1,656

1.406-

1,156

0,906

-{dl/dT} Fluorescence (483-640)

[0LE5E

0,406

0,156

-0.094

45 50 55 B0 ES 70 7a
Temperature [*C]

New Calll 'I - [~ Show Standards

» Upper chart: Melting Curves, which charts sample fluorescence versus tempera-
ture. The chart shows the downward curve in fluorescence for the samples as they
melt.

The Melting Curves chart displays vertical bars that indicate the beginning (blue
bar) and the end (green bar) of the selected temperature range. You can change
the min and max temperature by dragging the bars. This is equivalent to changing
the Temperature Range values on the Settings tab.

° If the “Auto Temperature Range” option is selected and you drag a temperature
bar, the option will automatically be unchecked.

» Lower chart: By default the lower charts displays Melting Peaks, which plots the
negative first derivative of the sample fluorescent curves. In this chart, the melting
temperature of each sample appears as a peak.

° If the lower chart displays a Fluorescence History chart, you can view any
program (amplification or melt) and any filter combination.

For a detailed description of the Analysis window see section Using the Analysis
Window.

> > >
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@ By checking the Show Standards box, you can display the curves of the melting
standards in the charts.

To rename genotype groups:

On the Groups tab of the Sample Table, you can change the name associated with each
genotype.

You can edit group names only for groups generated by Auto Group analysis mode, but
not for groups generated based on internal or external melting standards. You cannot
change Negative or Unknown group names or the number of group boxes that are
displayed.

o On the Groups tab, double-click the field for the group name.

Ok @ Ol
@ Ol @
.IUnlnﬂwn .Illegative ‘

e Type a new name in the field. The new name is immediately applied to the Sample
Selector and Results table.

.Imutant .Iheterozygote Olwildtype|
Q Ol @
' IUnl:l:mlwn ‘Illegat ive ‘

Results
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To change genotype calls:

If you believe the software has not correctly called a sample, you can manually change the
genotype using the New Call option.

o Select the samples to be changed.
For a description of the Results table see section Working with Samples in the Analysis.

o From the New Call drop-down list below the chart area, select a genotype group
name, or Unknown or Negative.

New Call 'l -

Auto Call
wildtype
mutant
Oheterozygous

5
5]
Unknowr
Megative

Click the Apply button.

Selecting a genotype group from the New Call list and clicking Apply, changes all
samples currently displayed in the charts to the new call.

Selecting Auto Call from the New Call list and clicking Apply causes all samples cur-
rently displayed in the charts to revert to their automatically calculated calls.

° All manually modified calls are marked in the Results table and in reports.
The status column in the Results table has a colored background and displays
the text *-Manually edited.

° You cannot edit the call for positive controls or negative controls. When in-run
standards are selected, you are not able to edit the call for in-run standards. If

you attempt to apply a new call to a selection that includes an in-run standard or =
control, the software will warn you that the selection includes in-run standards
or controls that cannot be changed, and asks you if you want to continue. If you
choose to continue, the software will apply the changes to all samples except
in-run standards and controls. If you choose not to continue, the operation will
be canceled.
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To save an external melting standard object:

A melting standard object consists of the melting curve data of known genotypes. You can
create an external melting standard object from any calculated Genotyping analysis that
either contains in-run melting standards or is generated by Auto Group analysis mode.

° To save an external melting standard object, it is not necessary that melting standard
samples are defined in the Sample Editor. If melting standards are saved from an Auto
Group analysis, the median sample of each individual group is saved as a melting
standard. The samples selected as group specific melting standards can be visualized

by selecting the Show Standards checkbox.

Click the Standards multi-select button and select Save as ext.

In the Save Melt Standard dialog select a destination to save the object. The default
location is the Melt Std folder within the Special Data directory.

B

Mame [Standard Genotyping (Melc)
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6.3.4 Supplementary Functions

Melting Curve Genotyping Analysis Template

A Genotyping analysis template contains the following settings:

» Filter combination

P Color Compensation setting (off or current)

» Subset and program
When a template is applied, the software checks whether the current experiment con-
tains a subset with the same name and the same well positions as the subset in the
template.

P If the current experiment does not contain a subset with the same name, the soft-
ware creates the subset.

P If the current experiment does contain a subset with the same name, but the subset
does not contain the same well positions as the subset in the template, the template
cannot be applied.

P Analysis name

P Melt Standards (auto group, in-run, or external)

P Analysis notes

» Min/max temp and optimize temperature setting, score threshold, resolution thresh-
old, and sensitivity

Result Control Concept

The LightCycler® 480 Genotyping Software applies a control concept to assess whether
the analysis has passed or failed. The result control concept is only applied when internal
or external melting standards are used; it is not applied for Auto Group analysis mode.

P Positive Controls

P If every Positive Control is called positive and matches its assigned genotype, the
control succeeds.

P If any Positive Control is called positive but does not match its assigned genotype,
the control fails.

P If any Positive Control is called negative the control fails.
P If any Positive Control fails, the software will report no genotypes and will inform
you that the Positive Control has failed.
P Negative Controls
P If every Negative Control is called negative, the control succeeds.
P If any Negative Control is not called negative, the control fails.

P If any Negative Control fails, the software will report no genotypes and will inform
you that the Negative Control has failed.
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P Melting Standards

>

>

If any Melting Standard is not called positive by the algorithm, the software will
report no genotypes.

If Melting Standards for the same genotype are not grouped together by the auto
group function with the user-defined parameters, the software will report no geno-
types.
If Melting Standards of different groups are called in the same group by the auto
group function with the user-defined parameters, the software will report no geno-
types.

If any Melting Standard fails, the software will inform you that a Melting Standard
has failed.

LightCycler® 480 Instrument — Software Version 1.5
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7 Gene Scanning

7.1 Gene Scanning with the LightCycler”® 480 System

“Gene scanning” or “mutation scanning” techniques detect the presence of sequence
variation in target-gene derived PCR amplicons. “Gene Scanning” is based on “High
Resolution Melting”, a novel, closed-tube post-PCR (Polymerase Chain Reaction) method
enabling genomic researchers to analyze genetic variations in PCR amplicons prior to
or as an alternative to sequencing. High Resolution Melting provides high specificity,
sensitivity, and convenience at significantly higher speed and much lower cost than other
established (e.g., gel-based) methods. For example, in a diploid genome, equivalent re-
gions from maternal and paternal chromosomes are both amplified by the Polymerase
Chain Reaction. The PCR products can then be analyzed for completely matched hybrids
(called homoduplexes) and mismatched hybrids (heteroduplexes).

In a LightCycler® 480 System Gene Scanning experiment, sample DNA is first amplified
via real-time PCR in the presence of LightCycler® 480 ResoLight Dye. Immediately after
DNA amplification, a High Resolution Melting experiment can be performed on the same
LightCycler® 480 Instrument and analyzed with LightCycler® 480 Gene Scanning Module
to identify sequence variants. Thus, the entire mutation screening process is homoge-
neous. That is, the entire experiment can be done on the LightCycler® 480 Instrument;
post-PCR analysis does not require a separate device.
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7.1.1 High Resolution Melting

The key technique in gene scanning, High Resolution Melting, is a refinement of earlier,
well-established DNA dissociation (or “melting”) techniques (e.g., 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).

Before a High Resolution Melting analysis can be performed, the target sequence must be
available in high copy number. The easiest way to accomplish this is to perform a DNA
amplification reaction (PCR) before the High Resolution Melt.

Both procedures are performed in the presence of a fluorescent dye that binds only
dsDNA. The dye does not interact with ssDNA, but fluoresces strongly in the presence
of dsDNA. This change in fluorescence can be used both to measure the increase in DNA
concentration during PCR and then to directly measure thermally-induced DNA disso-
ciation during High Resolution Melting.

For detection of sequence variations, differences in the melting curves of the amplicons
are analyzed. Heterozygote DNA forms heteroduplices that begin to separate into single
strands at a lower temperature and with a different curve shape than homozygote DNA.
Depending on the individual sequence, most of the different homozygotes give distin-
guishable melting curves, too.
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In a melting experiment, fluorescence is initially high because the sample starts as dsDNA,
but fluorescence 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 detectable because they change the shape of the melt-
ing curve. When the mutant sample is compared to a reference “wild type” sample, these
changes are visible. Below is an example of an experiment with the LightCycler® 480
Instrument and the LightCycler® 480 ResoLight Dye that identifies a single nucleotide
polymorphism (SNP).
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This figure shows how a High Resolution Melting experiment can detect both homozy-
gous and heterozygous allelic variants in a sample. Homozygous variants are detectable
because their melting curves are displaced along the temperature axis (x-axis) relative to
homozygous “wild type” samples. Heterozygous variants have melting curves that differ
even more dramatically in shape from “wild type” curves.

In heterozygous samples, melting curve shape changes because the observed melting
curve is actually a composite of both heteroduplex and homoduplex components.
Heteroduplexes formed in the sample (i.e., between the “wild type” and variant
strands) are less stable than the homoduplexes formed, and thus, dissociate more
readily.

Software Applications
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7.1.2 Components of the LightCycler® 480 System Gene Scanning Assay

To obtain meaningful gene scanning results from High Resolution Melting analysis, three
components (the DNA-binding dye, the analytical software, and the real-time PCR in-
strument itself) of the LightCycler® 480 System must work optimally. Here is a brief
look at how these three components have been engineered to work together well in a
LightCycler® 480 System Gene Scanning experiment.

LightCycler® 480 ResoLight Dye

High Resolution Melting analysis relies on a new generation of dsDNA binding dyes.
LightCycler® 480 ResoLight Dye is a member of this new dye family. This unique dye can
detect the presence of heteroduplexes formed during PCR (e.g., if the sample is hetero-
zygous for a particular mutation). This feature is not shared with other dyes traditionally
used in real-time PCR (e.g., SYBR Green I or ethidium bromide).

LightCycler® 480 ResoLight Dye is not toxic to amplification enzymes. Thus, high concen-
trations of the dye do not affect the PCR. These high concentrations completely saturate
the dsDNA in the sample.

dsDNA remains dye-saturated during the subsequent melting experiment. Under these
conditions, even small changes in the melting behavior result in subtle, but reproducible
changes in LightCycler® 480 ResoLight Dye fluorescence.

50
HRM Dye “1 SYBR Green |
40
35
30
Heteroduplexes .
20
15
10
5
T T T T - 7 (] T T T T T T
72 T4 78 78 B0 82 B4 85 72 74 76 78 80 az a4 86
Temperature (°C) m— Wild type == heterozygote

° According to Wittwer et al (2003)", this occurs because the dye cannot redistribute
itself from denatured to non-denatured regions of the DNA during melting. Further,
the dyes no longer show a preference for products that melt at higher temperatures.

High fidelity correlation between fluorescence changes and DNA melting increases the
resolution of the recorded melt profiles.

U Carl T. Wittwer, Gudrun H. Reed, Cameron N. Gundry, Joshua G. Vandersteen, and Robert J. Pryor (2003).
High-Resolution Genotyping by Amplicon Melting Analysis Using LCGreen. Clinical Chemistry 49, 853—860
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Data Analysis using the LightCycler® 480 Gene Scanning Module

LightCycler® 480 Gene Scanning Module analyzes the High Resolution Melting curve
data to identify changes in the shape of the curve, which indicate the presence of sequence
variations in the PCR product.

Correct interpretation of the data depends to a large extent on the software algorithms
used. LightCycler® 480 Gene Scanning Module has been developed specifically to pro-
vide the most accurate analysis of High Resolution Melting curves.

The standard workflow followed by the LightCycler® 480 Gene Scanning Module has four
basic steps:

1. Detecting negatives: LightCycler® 480 Gene Scanning Module automatically uses a
negative filter to detect negative samples, i.e., samples with low fluorescence signals
that lack a prominent melting curve. The software also allows you, if you wish, to
identify the negative samples in the run manually.

2. Normalizing: The second step in the analysis is to normalize the raw melting curve
data by setting the pre-melt (initial fluorescence) and post-melt (final fluorescence)
signals of all samples 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 samples aids interpretation and analysis of the
data. In some cases, samples with homozygous SNPs may be distinguished from the
wild type by the displacement of their melting curves, which is easier to see in the
normalized data.

Fluorescence (483-533)

Rolative Signal

75 76 77 78 79 80 8 g 83 8 8 8 & 8 8 0 9 92 93 94 81 82 83 2 85 8
Temperature (°C) Temperature (°C)

unnormalized melting curves normalized melting curves
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3. Temperature shifting: The next step is to shift the temperature axis of the normalized
melting curves at the point where the entire double-stranded DNA is completely de-
natured. For this, the software automatically applies a default Temp Shift Threshold of
5% to all data. (If you wish, you can set this threshold manually to a different value.)
Now, samples with heterozygous SNPs can easily be distinguished from the wild type
by the different shapes of their melting curves.

Normalized Melting Gurves
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normalized melting curves normalized, temp-shifted melting curves

4. Difference Plot: The final step is to further analyze the differences in melting curve
shape by subtracting the curves from a reference curve (also called “base curve”), thus
generating a Difference Plot, which helps cluster samples automatically into groups
that have similar melting curves (e.g., those with the same genotype).

Normalized and Temp-Shifted Difference Plot

heterozygotes

homozygotes

8 & 8
Temperature (°C)

° The way melting curves for homozygotes and heterozygotes are plotted depends on the
base curve you selected for the Difference Plot. In the example above, a heterozygote
sample was selected as base curve, resulting in negative melting curves for the homo-
zygotes. This is because heterozygotes melt at a lower temperature than homozygotes.
If you selected a homozygote sample as base curve, heterozygotes would appear as
positive melting curves in the example shown.
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The following examples demonstrate gene scanning:

P For the single-nucleotide polymorphism (SNP) G—T in the LPLH3 gene (163 bp
amplicon), resulting in 3 main variant groups.

P For sequence variations in the MBL2 gene (219 bp amplicon), resulting in 4 main vari-
ant groups corresponding to the 4 most frequent haplotypes described for this gene in
literature and 3 samples of a further genetic variant.

Normalized and Temp-Shifted Melting Curves Neormalized and Temp-Shifted Melting Curves
1004 100,407

F 80479 80,407

60,4784 60,407-

40,479 40,407

Rolative Signal

Relative Sign:
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kd 7 & £l
Temperature (°C) Temperature (°C)

Normalized and Temp-Shifted Difference Plot Normalized and Temp-Shifted Difference Plot

Relative Signal Difference
Relative Signal Difference

LightCycler® 480 Instrument

High Resolution Melting analysis of nucleic acid requires that the analyzing instrument ~
is able to detect even small changes in fluorescence as a function of temperature-induced

DNA melting. In the LightCycler® 480 Instrument, images of DNA melting (i.e., fluores-

cence) are captured by a sensitive CCD camera and magnified to reveal subtle details in

DNA melting profiles. These profiles are then compared from sample to sample to deter-

mine relationships between the samples.

The optical components of the LightCycler® 480 System work together with its accurate
thermal control system to generate highly reproducible results from sample to sample.
Since the samples are held in a multiwell plate, the LightCycler® 480 System can analyze
many samples in a single run.
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7.1.3 Advantages of the High Resolution Melting Technique

Melting curve analysis is based on a robust, post-PCR physical measurement and, there-
fore, offers several advantages over mutation detection methods that derive information
from the amplification process itself:

P Any amplicon can be screened for unknown sequence variants with a single high-
resolution dye; you do not need to target a specific variant with allele-specific probes.

P You can design a genotyping assay on the basis of less sequence data.
P Each reaction generally reveals more information.

In addition, the homogeneous High Resolution Melting technique can process more
samples more conveniently than traditional, non-homogeneous methods (e.g., dHPLC or
SSCP) which require amplicons to be screened for sequence variants on a separate instru-
ment after PCR.

High Resolution Melting analysis identifies heterozygous single-base changes in PCR
products with a sensitivity and specificity that is comparable or superior to non-homoge-
neous techniques. Variants can be detected regardless of their position within the frag-
ment.

Identification of homozygous sequence alterations is more difficult; most other mutation
scanning methods are unable to distinguish these alterations from wild type sequences.
By contrast, High Resolution Melting has identified homozygous sequence alterations in
several different types of amplicons.

LightCycler® 480 Instrument — Software Version 1.5
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7.2 Preparing a LightCycler® 480 System Gene Scanning
Experiment

7.2.1 Designing the Gene Scanning Assay

These guidelines will help you design an effective Gene Scanning assay:

P A single base variation affects the melting behavior of a 100 bp amplicon more than
a 500 bp amplicon; thus, short amplicons are more likely to show the effects of small
sequence changes. Therefore, it is recommended to select PCR primers that amplify a
relatively short sequence (100 - 250 bp).

Primers should anneal at temperatures around 60°C.

Nevertheless, it is possible to target longer sequences (up to 500 bp), but keep in mind
that analysis of these products will usually have lower resolution. In addition, such

products (>250 bp) are more likely to contain multiple melting domains and generate
complicated melting curves.

P Secondary structures can affect the efficiency of the amplification reaction. Therefore,
it might be of advantage to determine the folding characteristics of both primers and
amplicon with software that can profile secondary structures.

@ Make sure to set the folding temperature equal to the annealing temperature that will
be used for the reaction (e.g., 60°C).

Low delta-G values indicate a high level of secondary structure. Strands with high
delta-G values produce less secondary structures and so are favored in the amplifica-
tion reaction. For best results, the delta-G values should be above -1.
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7.2.2 Sample Material

Because a LightCycler® 480 System Gene Scanning experiment involves comparing melt-
ing profiles from independent PCR reactions, it is crucial to minimize reaction-to-reac-
tion variability. Standardizing the template DNA is one means of minimizing variability.
Follow these guidelines when preparing or handling template DNA:

P Use isolation and storage procedures that minimize the potential for sample degrada-
tion. Avoid procedures that can introduce excessive amounts of inhibitors (e.g., due to
ethanol carry-over).

P If extraction is required, use the same extraction procedure to prepare all samples to
be analyzed via High Resolution Melting. This eliminates any subtle differences that
might be introduced by the reagent components in the final elution buffers of different
extraction procedures.

° For reproducible isolation of nucleic acids, we recommend:

P Either a MagNA Pure System together with a dedicated MagNA Pure nucleic acid
isolation kit (for automated isolation) or

P a High Pure nucleic acid isolation kit (for manual isolation).

For details, see the Roche Life Science homepage, https://diagnostics.roche.com.

P Resuspend all DNA samples in the same buffer, quantify them using spectrophotome-
try, and adjust them to the same concentration with the resuspension buffer. Salts
affect DNA melting behavior, so it is important that the concentrations of buffer, Mg**
and other salts in the reaction mix are as uniform as possible for all samples.

P Use the same amount of template in each reaction. The recommended amount is
5 to 30 nanograms of template DNA in a 20 pl reaction volume, which should produce
amplification plots with a Cp value of no more than 30 cycles. Products that reach this
threshold at higher Cps (due to insufficient amounts of starting template or template
degradation) typically produce variable High Resolution Melting results due to am-
plification artifacts.

P If you are using archival genomic DNA, repurify the DNA by binding it to silica and
eluting it into a fresh buffer before using it in a Gene Scanning experiment. This will
eliminate artifacts caused by sublimation (the direct transition of frozen material to
gas), which frequently occurs in such samples and concentrates salts and other mate-
rial that affect both amplification and High Resolution Melting.
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7.2.3 PCR Primers

P Design PCR primers that have annealing temperatures around 60°C and produce
short amplicons (100-250 bp). Use a software package like Primer3.

Use primers that have been purified by HPLC.
P To avoid primer-dimer formation, use relatively low primer concentrations (less
than 300 nM) in the experimental reactions.

P Depending on the amount of specific product observed in the initial experi-
ment, try repeating the experiment with a series of primer dilutions, increasing or
decreasing the concentration in 0.1 uM steps. If initial production of the specific
product is robust, you might try lower concentrations of the primers. If initial
production of specific product is weak, try higher concentrations of the primers.

» You do not need to use primers with GC clamps; they will not improve
High Resolution Melting.

» BLAST the primer sequences to ensure they are specific for the target species and gene.

7.2.4 PCR Reagents

Hot-start PCR techniques are strongly recommended for High Resolution Melting
applications, since they avoid the formation of non-specific amplification products at the
beginning of the reaction.

Roche Diagnostics provides a convenient, 2X concentrated master mix for such hot start
procedures. This LightCycler® 480 High Resolution Master contains FastStart Tag DNA
Polymerase and the LightCycler® 480 ResoLight Dye in a reaction buffer that contains no
MgClL,. The Master is compatible with additives (e.g., DMSO) that enhance amplification
of GC-rich sequences.

FastStart Tag DNA Polymerase is a chemically modified form of thermostable recombi-
nant Taq DNA polymerase that shows no activity at temperatures up to 75°C. The enzyme
is active only at high temperatures, where primers do not bind non-specifically. The en-
zyme is completely activated (by removal of blocking groups) during a single pre-incuba-
tion step (95°C, 5 minutes) before cycling begins.

A separate 25 mM MgCl, stock solution, supplied with the Master, allows you to easily
optimize the Mg™ concentration. Determining the optimal MgCl, concentration is
essential to ensure both the specificity and robustness of the PCR. The optimum MgCl,
concentration for a LightCycler® 480 High Resolution Melting assay may vary from
1.5 to 3.5 mM. Therefore, we strongly recommend that you titrate the MgCl, concentra-
tion in the reaction between 1.5 and 3.5 mM (in 0.5 mM steps) when establishing a new
assay. Determine the specificity of each PCR by agarose gel electrophoresis.

The amount of MgCl, in a reaction will affect the shape and T, of the melting profile.
In some cases, fragments that melt with a single inflection at low MgCl, concentrations
may show multiple inflections at high MgCl,. While we observed this infrequently, you
should be aware of this possibility. As a general rule, at higher MgCl, concentrations,
a fragment will melt with a slightly higher overall T,.
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7.2.5 PCR Parameters

Data obtained from High Resolution Melting is only as good as the amplification product
being analyzed. Nothing is more critical to High Resolution Melting data than having
robust amplification of a single product. The LightCycler® 480 ResoLight Dye binds all
double-stranded DNA present in a reaction. Specific amplification product, undesired
amplification product(s), and primer-dimer products all bind the dye with equal affinity;
thus all contribute to the overall fluorescence and melting profile.

To optimize the amplification, determine the best thermal cycling parameters. If you use
the LightCycler® 480 High Resolution Master to establish your LightCycler® 480 Gene
Scanning assay, you can use the following parameters in your initial experiments:

Detection Format SYBR Green I/ HRM Dye
Programs
Program Name Cycles Analysis Mode
Pre-Denaturation 1 None
Amplification 45" Quantification
High Resolution Melting 1 Melting Curves ©
Cooling 1 None
TemperatweTevgets
Target [°C] Acquisition Mode | Hold (hh:mm:ss) Ramp Rate (°C/s) Acquisitions
(96-well / 384-well) (per °C)
Pre-Incubation
95 None 00:10:00 44/48 -
Amplification
95 None 00:00:10 44/48 -
primer dependent ? | None 00:00:10 22/25 -
72 Single 00:00:10 - 4.4/48
00:00:20 ¥
High Resolution Melting
95 None 00:01:00 44/48
409 None 00:01:00 22/25
60 None 00:00:01 1 -
95 Continuous - - 25
Cooling
40 None 00:00:10 22/25 -
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In case you do not know the melting temperatures of your PCR primers exactly, it is
recommended to apply a touchdown PCR protocol covering a range of annealing tem-
perature from 65 to 53°C. Modify the Temperature Targets of the Amplification program
as shown in the table below:

Acquisition Hold Ramp Rate Acquisi- Sec Tar- Step Step
Mode (hh:mm:ss) (°C/s) tions get Size (°C) Delay
(96-well / (per °C) C) (cycles)
384-well)
95 None 00:00:10 4.4/ 48 0 0 0
65 None 00:00:10 22/25 53 0.5 1
72 Single 00:00:10 - 4.4/ 48 0 0 0
00:00:20%

" Number of cycles

45 cycles are suitable for most assays. If the assay is optimized and has steep amplifica-
tion curves and early crossing points (even when target concentrations are low), 40 cycles
should be sufficient. Reducing the number of cycles will reduce the time required for the
assay.

2 Annealing temperature

Annealing temperature is the parameter that most influences specificity and robustness of
amplification. For initial experiments set the target temperature (i.e., the primer anneal-
ing temperature) 2°C below the calculated primer T . The amount of specific product, the
presence/absence of undesirable side product, and the presence/absence of dimer product
in these experiments will dictate the best way to optimize this parameter. If the reaction
produces undesirable product, increase the annealing temperature. If amplification is not
robust, decrease the annealing temperature and/or increase the duration of the annealing
step.

* Elongation time

Calculate the exact elongation time required for your specific target by dividing the ampli-
con length by 25 (e.g., a 500 bp amplicon requires 20 s elongation time).

“ Melting pre-hold step

This pre-hold temperature ensures that all PCR products have re-associated and encour-
ages heteroduplex formation.

® Melting interval

Actual melting conditions depend upon the amplicon. For initial experiments set a wide
melting interval, e.g., from 60 to 95°C. Once you have determined where the product will
melt, reduce the melting interval to approximately 25°C. Ensure that the melt program
starts at least 10°C before and ends at least 10°C after the expected T, value.

® Analysis mode

No special analysis mode for Gene Scanning assays is available. Gene Scanning experi-
ments are performed in standard Melting Curves analysis mode.
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7.2.6 Rapid Detection of Amplification Artifacts

The goal of a LightCycler® 480 System Gene Scanning assay is to generate a single pure
PCR product. Any amplification artifacts (e.g., primer-dimers) may lead to misleading
results.

On the LightCycler® 480 System, you can easily determine whether the PCR products
include primer-dimers by comparing your samples to a non-template control. After the
initial melting curve run, simply view the Melting Peaks plot (negative first derivative of
the sample fluorescence plotted against temperature; generated by the T Calling Analysis
Module of the LightCycler® 480 Software). That plot should show no peaks for the no-
template control. If initial experiments show reaction product in your no-template con-
trol, reoptimize the reaction (e.g., by designing new primers) and repeat the experiment.
For further verification, you may also want to examine the product on an electrophoretic
gel.

You can access the Melting Peaks plot directly from the LightCycler® 480 Gene
Scanning Module. There is no need to run a separate T, Calling Analysis.

7.3 Performing Gene Scanning Analysis

You can perform a Gene Scanning analysis on any experiment that contains a melting
curve program. The LightCycler® 480 Gene Scanning Module determines the heteroduplex
structures in samples by analyzing experimental data generated in the presence of the
LightCycler® 480 ResoLight Dye. After samples are amplified by PCR and subjected to a
melting curve experiment, the software analyzes the shapes of the individual curves and
groups samples that have similar melting curves.

You can also include melting standards of known sequence variants or genotypes in your
experiment. In this case, the software compares the melting curves of the individual sam-
ples to the designated in-run melting standards.

Without the LightCycler® 480 Gene Scanning Module you can still view any gene
scanning experiment in the LightCycler® 480 Software but you cannot perform a Gene
Scanning analysis.

To perform a gene scanning experiment:

o Set up an experiment containing an amplification program (to amplify the target
samples) and a melting curve program (to melt the samples). Whether you need to
include in-run melting standards in your experiment depends on the analysis mode
you want to use:

» Auto Grouping or Common/Variants analysis: no melting standards are required
» In-run melting standards: include melting standard samples

Include control samples (e.g., negative controls or no-template controls) in your
experiment and define the sample type in the Sample Editor.

° In-run melting standards act as positive controls.

° To include or exclude samples, create subsets and select only the samples
which should be analyzed together. Do not use the Include checkbox of the
analysis result screen, as changing the number of samples during the final
calculation step can influence the grouping.
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o Click Sample Editor in the Module bar, then select the workflow Scanning. After the
workflow is selected, the LightCycler® 480 Software automatically reconfigures the
Sample Editor.
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Define the properties of the samples.
For detailed information on the Sample Editor see section Entering Sample Information.
The software uses the following parameters for calculation:

Column Name Description Valid Values

Sample Name The Name of the sample Alphanumeric value;
spaces allowed
(maximum 25 characters) ~y
Sample Type Type of sample Choose from dropdown list:
o If you want to use the » Unknown
“In-run Standards” » Negative Control

grouping option, you
need to include a Melting
Standard for any genotype
you want to detect.

» Melting Standard

Genotype Genotype of melting standard Alphanumeric value
or positive control samples (= 25 characters)

This field is active only
when the Sample Type is
“Melting Standard”.

e Click Analysis in the Module bar. In the Create New Analysis list, select Gene Scanning.

Create New Analysi

ihs Cuant/Znd Derivative Max

Abs Quant/Fit Points

Advanced Relative Quantification
Basic Relative Quantification
Color Cowpensation

Endpoint Genotyping

Gene Scanning

Melt Curve Genotyping
Tm Calling
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Performing Gene Scanning Analysis

o The Create new analysis dialog opens. Select an analysis subset and an experimental
program from the Program list (usually, you will select the melting curve program). If
you wish, you can change the analysis name (default name = “analysis type for subset
name™). Click .

Create new analysis i

Analysis Type  *[cene scanning

Lef L] e

Subset *[211 samples
Program *l}ngh Resolution Melting
Name *IGEnE Scanning for ill Samples

112 |3 |4 |56 |7 |8 |9 101112

[ W

T|lo|n|mlo|lo|=| =

f|

:

e The Gene Scanning Analysis screen opens.
Analyses[oene Seamminy zor 111 Famies 1@@0@

Mt e e s Sk e o

Negatives ‘ Normalization Temperature Shift Difference Plot ‘

[ENFNENF
G Melting Curves (Selec) (zoom)
g

cl®

b|®

Ag

Ag
6|

ng

CE ey T S R e L B Re Wee AT e YT L
Temperature (‘C)
L] r—
==

Scanning results el
et | AT (Sete) (zoom)
[@ Positive [@ Negative

[

- . 3

Results ‘ Groups ‘Sensiliviﬁy‘ o0,

Samples B &=

Include| Color| Pos|Name 4 g %!

[0 11 no template contrc Ne e

B 22 Semple 1 ro g

B s sample 1 Por A

B A sample 1 Po: !22

[ 25 no ctemplate contrc Ne B

B 26 standard ve ro Ly

B 27 standard muc ro =

B 5 standard hec ro &

B 29 Semple 1 ro $

B 10 Sample 1 = .

B A1t Semple 1 ¥o 753456768 n B & 7 B 7 B & ¥ H 5 B & 7 B

[ A1z Sample 12 N Cyces

[ B1 Sample 13 Nei,
T — _,—‘ New Call <] (Capply ) T Show Standaras

»
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To perform a Gene Scanning analysis:

o Using the Standards multi-select button, select the analysis mode (grouping method)
you want to apply:

Auto Group | Applies automated grouping in the absence of in-run melting
standard samples.

° If, in the Sample Editor, you have not defined any sample as
a melting standard, the program will select this option by
default after it creates the analysis.

If the Auto Group analysis mode is selected, the software will as-
sign all samples to a well-defined group (up to 6 variant groups
can be assigned on the basis of melting curve shape); samples that
cannot be assigned to such a group will be placed in either the
Unknown or the Negative group.

Groups automatically assigned by the software are named
with sequential numbers (1, 2, etc.). Some groups may con-
tain no samples.

Comn/Vars | Applies automated grouping in the absence of in-run melting
standard samples.

If the Common/Variants analysis mode is selected, the software will
place all samples into either group 1 (the largest group of samples
with similar melting curve shapes, the so-called Common group),
the Variants group, the Unknown group or the Negative group.

No further grouping will be done.

Standards Applies grouping based on melting standard samples included in
(In Run) the run.

° If, in the Sample Editor, you define samples as melting stan-
dards, the program will select this option by default after it
creates the analysis.

Groups based on in-run standards are given names that
correspond to the appropriate standards (assigned in the
Sample Editor).

> Deselecting Negatives

If you wish, click the Negatives tab to designate samples as known negatives and
remove them from the analysis (i.e., deselect them).

° Although LightCycler® 480 Gene Scanning Module uses a negative filter to
automatically deselect negative samples, it is still possible that all negative
samples will not be detected. You will have another opportunity to correct this
at the end of the run. You can do this by using the New Call option to assign
known negative samples to the Negatives group (see below).

> > >
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Performing Gene Scanning Analysis

» Normalization
Click the Normalization tab to normalize the melting curves.

° Fluorescence values acquired during High Resolution Melting will vary in
magnitude, e.g., due to differences in the starting amount of template in each
sample. This variability can mask differences between genotypes. Therefore the
first step in the analysis process is to normalize the data. In normalization, two
regions of each curve are selected (one before and one after the major transi-
tion); these are arbitrarily defined, respectively, as 100% fluorescence and 0%
(baseline) fluorescence.

The upper graph, the Melting Curves graph, contains two pairs of movable vertical
sliders that correspond to Pre-melt Low and High temperatures (colored green) and
to Post-melt Low and High temperatures (colored blue). The grey area between the
sliders indicates the area used for normalization.

Below the Melting Curves chart you will see two groups of values that you can set:
The left group is used to define the Pre-melt Temperature Range, while the right group
is used to set the Post-melt Temperature Range.

Negatives ‘ Normalization | Temperature Shift | Difference Plot ‘

88,783
0,783
72,783

& 64783

4

= 56783

T 48783

]

g 40783
32783

5

2 28783
16,783
6763
0,783

R R s D 8 El E3 )
Temperature ['C)

Pre-Melt Slider Setting: PostMelt Slider Setting;
’VL;,W 79.99 3: High [80.33 3: ’VLUW 86,05 3: High |87.05 3:
= ~
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° LightCycler® 480 Gene Scanning Module automatically places the temperature sliders
in a suitable region for normalization and displays the normalized data in the lower
graph (Normalized Melting Curves). Examine the upper graph to make sure that the
Pre-melt Temperature Range lies in an area where the background fluorescence of all
the samples is dropping consistently but no temperature transitions have occurred,
and that the Post-melt Temperature Range is placed in an area where melting is com-
plete for all samples.

If necessary, adjust the temperature settings by either dragging the vertical sliders

on the upper graph or by changing the values in the Slider Settings fields. For most
purposes, the recommended temperature interval between each set of vertical sliders
is about one degree.

If the Pre-melt and Post-melt Temperature Ranges are set correctly, you should then
obtain a set of normalized melting curves that have a flat section before and after
the major transition; no curve should rise very far above the upper line or fall very far
below the lower line.

MNormalized Melting Curves -

100,004

90,000+
80.00CH
70,000
£0,00CH
50,00CH

Relative Signal (%)

40,000
30,000
20,000

10,000

0.000H

& El 2 3 54 3 3 a7
Temperature [*C)
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Performing Gene Scanning Analysis

» Temperature Shifting

Click the Temperature Shift tab to reset the temperature axis (x-axis) of the melting
curves.

° Eliminating the temperature offsets between samples can provide clearer
separation of samples that have subtle changes in their melting profiles. The
temperature axis of each curve is shifted in the region of low fluorescence (at
the end of homoduplex melting) allowing heteroduplexes to be identified by
their early drop in fluorescence.

The display on the Temperature Shift tab contains two graphs: the upper graph is
identical to the Normalized Melting Curves graph displayed on the Normalization
tab, the lower graph shows melting curves that are both normalized and temperature
shifted.

The upper graph has a movable horizontal slider that corresponds to the amount
of the Temperature Shift. Left-hand of the graph you will see a control field, labeled
Threshold, which can also be used to set the Temperature Shift level.

| Difference Plot |

Normalized Melting Curves -

Hegatives | Normalization ‘

100,000+
50,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0,000

Threshold
H 5

Relative Signal (%}

) El 92 ES 8 F3 % 7
Temperature (*C)
| ————

The default value of the Temperature Shift level is 5. You can change the value of the
Temperature Shift either by entering a value in the Threshold control field or by drag-
ging the horizontal slider on the upper graph.

Select a shift level that makes the curves form tight groups with the maximum amount
of distance between groups (as shown in the image below). For most applications, the
default level of 5 produces acceptable results.

Hormalized and Shifted Melting Curves -

100,000H
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0 In the Results table, deselect any samples you do not want included in analysis of the
results.

Now click the Calculate button to analyze the results and determine the grouping.

The software determines variant (or genotype) groups and assigns a color and name
to each group. Simultaneously, the software calculates the Normalized and Tempera-
ture Shifted Difference Plot.

e Results of a Gene Scanning analysis include the Sample Selector with Legend Property
Selector and Legend Property buttons and the Results table. Use the Legend Property
Selector to display colors by result, by sample types, by sample preferences or by
replicate groups. Use the colored Legend Property buttons to select the display of
samples with certain properties in the MWP image, the Results table and in the charts.

If you choose Scanning results in the Legend Property Selector, the Results table of a
Gene Scanning analysis displays the following results. The Legend Property buttons
enable you to select samples depending on the variant group:
> Either 6 genotype groups (if you selected the Auto Group analysis mode) or

2 genotype groups (if you selected the Comn/Vars analysis mode).
» Negative and Unknown groups.

Checkboxes will be shown even if the corresponding groups are not found in
the data.

Subset: [ 211 sanmi=s

=
sememenl-

Groups ‘ Sensitivity ‘

Samples Results 1=l
Inc... - Color| Pos |Name Group | Status |__

11 no template contrc MNegative

AZ Sample 1 1

43 Sample 1 1

L4 Sample 1 1

A5 no template contrc Negative
Ag standard wt
47 standard mut
A8 standard het
A9 Sample 1
A10 Sample 1
411 Sample 1

< (<) [<] [<] [] (<] [<] [<] (=] [<] [€]
INEEEENEEEN

B oH R MW e

E

» Group: Name of the genotype group to which this sample is assigned.

° Variant/genotype groups that are automatically assigned by the software are
given sequential numbers (1, 2, etc.), while groups based on in-run melting
standards are given names that correspond to the appropriate standards
(assigned in the Sample Editor).

> > >

Software Applications




Gene Scanning

Performing Gene Scanning Analysis

» Difference Plot
Click the Difference Plot tab in the charts area to view
» the Normalized and Shifted Melting Curves and
» the Normalized and Temperature Shifted Difference Plot:

Negatives | Normalization | Temperature Shift | Difference Plot |
3 Cha -
Mormalized and Shifted Melting Curves -
100,000
90,000
~ 80,000
< 7o0m|
2 G0000]
@ 50,000
,E 40.00
2 3000
& 2000
10,001
.00
a0 il 3 a3 8 i % a7
Temperature (*C)
e erm———|
] Chatt =
Mormalized and Temp-Shifted Difference Plot -
19,602
17,602
g 15,602
g 13,602
£ 11502
s
= 9502
s
2 7602
,E 5602
T 3602]
1,602
0,398
&0 81 g2 B [ 23 E3 87
Temperature ['C)

e T )

The Difference Plot is determined as follows:
» First the software selects the group that contains the most samples.

» Then the standard of that group (the Base Curve) is designated the reference
genotype. The difference between the reference and each remaining curve is plot-
ted against Temperature.

By checking the Show Standards box, you can also display the curves of the melting
standards in the chart. These appear as black lines.

° In Auto Group analysis mode, the median curve of each variant/genotype group
is defined as the standard for that group.

Click Select base curve to manually define the reference curve for the Difference Plot.
By default, the standard of the largest variant/genotype is used as base curve.
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To customize the Difference Plot display:

Performing Gene Scanning Analysis

In the Difference Plot tab, click either above the upper or lower chart. The
chart’s options toolbar is displayed, containing a chart menu.

To change the chart type, select the new chart type from the respective Chart menu.
For the upper chart you have the following choices:
Melking Curves

Marmalized Curves
® Kormalized and Temp-Shifted Curves

Melting Curves: corresponds to the Melting Curve display in the Negatives tab, i.e., it
shows the unnormalized and non-temperature shifted curves

» Normalized Curves: displays the normalized melting curves

» Normalized and Temp-Shifted Curves: corresponds to the Normalized and Shifted
Melting Curves chart in the Temperature Shift tab.

° The normalized and shifted melting curves are basis for calculating the
Difference Plot.

For the lower chart you have the following choices:

Melting Peaks
® Mormalized and Temp-3hifted Difference Plok

Melting Peaks: displays the Melting Peaks plot (negative first derivative of the sample
fluorescence plotted against temperature, corresponds to the result of the T, Calling
Analysis Module)

» Normalized and Temp-Shifted Difference Plot: displays the normalized and
temperature-shifted Difference Plot (see Step 9 above)

To change the sensitivity setting:

You can adjust the Sensitivity value to refine the Gene Scanning result. The Sensitivity
function lets you influence the stringency with which melting curves are classified into
different groups. A high Sensitivity value generally produces more groups than a low value.

Click the Sensitivity tab in the Results table to modify the analysis setting:

Results | Groups | Sensitivity |
Sensitivity 0,30

I J

Fewer Groups More Groups

Slide the Sensitivity slider bar to the left to reduce stringency, or to the right to increase
stringency.

The default value is 0.3 (recommended for initial analysis). This value provides a reason-
able balance between producing too many unknowns and generating potentially wrong
calls.
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To rename groups:

On the Groups tab in the Results table, you can change the name associated with each vari-
ant/genotype group.

° You can edit group names for groups generated by Auto Group analysis or generated
by Comn/Vars analysis, not for groups based on in-run melting standards. Further,
you cannot change the names of the Negative and Unknown groups or the number of
group boxes that are displayed.

o On the Groups tab, double-click the field for the group name you want to
change.

Results . ; Sensitivity ‘
@ g @
@ @ e
. IUnknD Wh . INe gative

e Type a new name in the field. The new name is immediately shown on both the
Sample Selector and the Results table.

Results

! Sensitivity
. Imutfmut . thf wE . Imutf e
@ |- Ole

. IUnkann . INe gatiwve

To change variant/genotype calls:

If you believe the software has assigned a sample to the wrong group, you can manually
change the assigned group by using the New Call option.

o In the Results table, select the samples to be changed. For details see section Working
with Samples in the Analysis.

e From the New Call drop-down list below the chart area, select a new group name
(genotype, Unknown, or Negative).

New Call | SESgis

Auto Call -
rout /mut
WL WE

Unknown ~

e Click the Apply button.
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° Selecting a new genotype group from the New Call list and clicking Apply changes all
affected samples currently displayed in the graphs to the new name.

Selecting Auto Call from the New Call list (and clicking Apply) causes all affected
samples currently displayed in the charts to revert to their previous (automatically
determined) name.

° All manually modified calls are marked with an asterisk in the Results table and
in reports.

You cannot assign a new call to negative controls. When in-run melting stan-
dards are used, you cannot assign a new call to them. If you attempt to apply a
new call to a selection that includes an in-run melting standard or control, the
software will warn you that the selection includes in-run standards or controls
that cannot be changed, and asks you if you want to continue. If you choose to
continue, the software will apply the changes to all samples except the in-run
standards and controls. If you choose not to continue, the operation will be
cancelled.

7.4 Supplementary Functions

7.4.1 Gene Scanning Template

A Gene Scanning analysis template contains the following settings:

P Subset and program

When you select a template, the software determines whether the current experiment

contains a subset with the same name and the same well positions as the subset in the

template. -
P If the current experiment does not contain a subset with the same name, the soft-

ware creates the subset.

» If the current experiment does contain a subset with the same name, but the subset
does not contain the same well positions as the subset in the template, the template
cannot be used. You can delete the respective subset in the experiment, and then
you are able to apply the template.

Filter combination

Analysis name

Analysis mode setting (Auto Group, In-run Standards, or Common/Variants)
Analysis notes

Pre-melt and post-melt temperature settings

Temperature shift setting

vVvyYvyvVvVvyyypy

Sensitivity setting
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7.4.2 Result Control

The LightCycler® 480 Gene Scanning Module uses a control routine to check whether the
analysis has passed or failed. The result control check is only applied to a run that contains
in-run melting standards; it is not applied to runs in Auto Group or Comn/Vars analysis
mode.
P Negative Controls

P If every Negative Control is designated negative, the run passes this control check.

P If any Negative Control is not designated negative, the run fails this control check.

P If any Negative Controls fail, the software will report no results and will inform the
user that the Negative Control check has failed. The error dialogue also indicates
which controls have failed this check.

P Melting Standards
P If every in-run standard is designated positive, the run passes this control check.

P If all in-run standards with the same group name are put into the same group, and
standards with distinct group names are placed into distinct groups, the run passes
this control check.

P If any two in-run standards with the same group name are not grouped together,
the run fails this control check.

P If any two in-run standards with distinct group names are grouped together, the
run fails this control check.

P If any in-run standard is designated negative the run fails this control check.
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Color Compensation Analysis

Supplementary Functions

Advanced Software Functionalities

8 Color Compensation Analysis

The LightCycler® 480 System is able to simultaneously detect and analyze more than one
fluorescent signal in each reaction. By this means, different target sequences can be detected
in one reaction. Due to overlap of the emission spectra of the dyes, one filter combination
may pick up signals from a dye measured by another channel, a phenomenon called
“crosstalk”. Although each emission filter is optimized for a specific emission maximum,
all fluorescent dyes currently available have emission spectra with long “tails,” leading to
this spectral overlap. This bleed-over of fluorescence signal can result in misinterpretation
of data. To correct the crosstalk, Color Compensation can be applied before data analysis.
When Color Compensation is activated, LightCycler® 480 Software algorithms use the
data from a so-called Color Compensation (CC) object to compensate for the fluores-
cence crosstalk.

@ Color Compensation is only necessary when you run an experiment where you want
to detect two or more different dyes in one reaction. Color Compensation is not
required when the experiment uses only a single dye.

You can easily correct the spectral overlap described above by applying a Color
Compensation object to your experiment. During a Color Compensation run, from
which the CC object is generated, the LightCycler® 480 Instrument measures the fluores-
cence of each dye and generates an instrument-specific Color Compensation object. Later,
the LightCycler® 480 Software automatically uses this so-called CC object to reassign the
fluorescence in each channel to the appropriate dye. The net result is detection of only one
dye signal in each channel.

A CC object can only be applied to experiments that were run on the same
LightCycler® 480 Instrument it was created on.

Universal Color Compensation Objects

LightCycler® 480 Software provides predefined universal Color Compensation objects
(universal CC objects), which you can apply to an experiment. You will find the universal
CC objects in the Roche folder of the Navigator window.

P LightCycler® 480 Instruments II (with Xenon lamp as well as with LED):
Universal CC objects can be applied to two types of experiments:

» Dual Color hydrolysis probes experiments using FAM and VIC dyes with filter
combinations 465-510 (FAM) and 533-580 (VIC).

P Dual Color UPL Probes experiments using FAM and Yellow 555 dyes with filter
combinations 465-510 (FAM) and 533-580 (Yellow555).

For all other dye combinations, no universal CC objects are provided. Other dye
combinations running with LC480 System II instruments require the generation
of instrument-specific CC objects by the user. For more information, see section
Performing a Color Compensation Experiment.

P LightCycler 480 Instruments I: Requires instrument-specific CC objects generated by
the user for all filter and dye combinations including FAM/VIC and FAM/Yellow555.
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Using Color Compensation

To use Color Compensation, you must perform the following steps:

P If you do not want to use a universal CC object, run a Color Compensation experi-
ment on the instrument where you are going to perform the multiplexed experiments.
The Color Compensation experiment gathers the data needed to compensate for the
fluorescence bleed-over. From the Color Compensation experiment, create a Color
Compensation object. For more information, see section Performing a Color Compen-
sation Experiment.

» Apply the Color Compensation information when you perform the experiment
or when you analyze the experiment. For more information, see section To Apply
Color Compensation.

8.1 Performing a Color Compensation Experiment

The temperature profile used in a Color Compensation protocol always includes a heat-
ing, cycling, temperature gradient and cooling program. The cycling program mimics a
typical PCR, including data acquisition. Instead of running a separate Color Compensa-
tion experiment, you can also run the Color Compensation reactions in parallel to your
experimental samples. In this case, apply the appropriate experimental PCR protocol, but
always add a temperature gradient or melting curves program.

@ For hydrolysis probe Color Compensation runs it is obligatory to perform a real PCR,
as cleavage of the probe by the Taq DNA polymerase during cycling is required to gen-
erate a fluorescent signal.

The data required for Color Compensation are taken from the temperature gradi-

ent program. In this program, after a brief denaturation (+95°C), the protocol slowly =
increases the temperature from +40°C to an end temperature that should be approxi-

mately 5°C above the temperature the fluorescent signal is usually measured during an
experimental run. During the temperature gradient fluorescence is measured at a rate of

1 acquisition/°C. If you run HybProbe probe Color Compensation reactions in parallel

to experimental samples you can also apply a melting curves program used for later Tm

Calling analysis.

The optimal acquisition rate for Melting Curve analysis has to be determined
empirically for each assay and can range from 1 to 5 acquisitions/°C.

After the Color Compensation run, the LightCycler® 480 Software saves the data generated
as a normal experimental file. For these data to be used for Color Compensation, you
must first convert the data of the temperature gradient or melting curves program into a
CC object and save it separately.

For both HybProbe and hydrolysis probes it is sufficient to generate one Color
Compensation object per dye combination used irrespective of the specific probe
sequence applied in your experiments. Nevertheless, in certain cases where insufficient
Color Compensation is observed, the situation might be improved by creating an
assay-specific CC object.

° You need to create a new CC object only after the optics module of your instrument
was exchanged. It is not necessary to create new CC objects after a Xenon lamp
exchange, because Color Compensation is independent from light intensity, or after
moving the instrument.
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In some multicolor assays, you may observe an amplification curve bending into nega-
tive Fluorescence which results from overcompensation when applying inadequate
Color Compensation, or when measurements run into saturation. You may also
observe slightly increasing curves, that you would have expected to be negative, result-
ing from remaining crosstalk from the adjacent channel which can also be caused by
inadequate Color Compensation. If you use the High Sensitivity algorithm of the
Absolute Quantification — Second Derivative Maximum method, this can lead to false
positive callings. For such assays it is therefore highly recommended that you either
apply the High Confidence algorithm or use the Absolute Quantification — Fit Points
method. See the following section for details on how to improve insufficient Color
Compensation.

Preferably, use dyes which are not detected in adjacent channels. Some dye combinations
used in dual-color hydrolysis probe assays don’t require Color Compensation (see table

below).

LightCycler”® 480 Instrument | LightCycler® 480 Instrument Il
Cyan 500 (450-500) — Red 610 (558-610) Cyan 500 (440-488) — Red 610 (533-610)
Cyan 500 (450-500) — Red 640 (558-640) Cyan 500 (440-488) — Red 640 (618-660)
Cyan 500 (450-500) — Cy 5 (615-670) Cyan 500 (440-488) — Cy 5 (618-660)
FAM (483-533) — Red 610 (558-610) FAM (465-510) — Red 610 (533-610)
FAM (483-533) — Red 640 (558-640) FAM (465-510) — Red 640 (618-660)
FAM (483-533) — Cy5 (615-670) FAM (465-510) — Cy5 (618-660)

HEX / VIC (523-568) — Cy5 (615-670) HEX / VIC (533-580) — Cy5 (618-660)

Using these dye combinations will reduce the complexity of your assay validation
drastically.

Examples for Possible Dye Combinations for Dual- or Multi-Color Applications

LightCycler® 480 Instrument I, HybProbe probes:

Excitation Filter = Emission Filter CC Object
necessary

483 Fluos Yes

610 LightCycler® Red 610

670 Cy5
450 Cyan 500 Yes

568 Rhodamin 6G

610 LightCycler® Red 610

670 Cy5
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LightCycler® 480 Instrument I, hydrolysis probes:

Excitation Filter = Emission Filter CC Object
necessary

483 B58) FAM No

558 610 LightCycler® Red 610

483 533 FAM Yes

558 610 LightCycler® Red 610

615 670 Cy5

450 500 Cyan 500 Yes

483 558 FAM

523 568 VIC / HEX

558 610 LightCycler® Red 610

615 670 Cy5

LightCycler® 480 Instrument II, HybProbe probes:

Excitation Filter = Emission Filter CC Object
necessary
498 Fluos Yes
610 LightCycler® Red 610
660 Cy5
440 Cyan 500 Yes
580 Rhodamin 6G =
610 LightCycler® Red 610
660 Cy5

LightCycler® 480 Instrument I, hydrolysis probes:

Excitation Filter = Emission Filter  Dye CC Object
necessary

465 510 FAM Yes, universal CC

465 510 FAM No

533 610 LightCycler® Red 610

465 510 FAM Yes

533 610 LightCycler® Red 610

618 660 Cy5

440 488 Cyan 500 Yes

498 580 FAM

533 610 LightCycler® Red 610

618 660 Cy5
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In the case of insufficient Color Compensation leading to overcompensation or remain-
ing crosstalk, we recommend the following:

P If you do not want to change your current dye labels: Adjust the fluorescence height
of adjacent channels to an equal level (e.g., if the maximum fluorescence of FAM
measured in channel 533 is 40 units and the fluorescence of VIC measured in chan-
nel 568 is just 10 units, reduce the amount of FAM to a level of 10 to 20 units). This
recommendation is only relevant using the LightCycler® 480 Instrument I containing
the filters 533 and 568.

Note: Short-wavelength dyes usually have a greater fluorescence emission than long-
wavelength dyes.

P For multicolor hydrolysis probe assays, it is strongly recommended that you use non-
fluorescent quencher dyes (i.e., dye molecules which efficiently quench the fluores-
cence of a FRET reporter dye without emitting fluorescence themselves). Roche Diag-
nostics recommends the use of BHQ-2 for all hydrolysis probe reporter dyes covered
by the Multicolor Hydrolysis Probe Detection Format. Alternatively, DABCYL can be
used with a little lower quenching efficiency.

P In general, you can use the same hydrolysis or HybProbe probe concentration in mul-
ticolor experiments as in monocolor experiments. That is 0.05 - 0.2 uM for individual
hydrolysis probes, or 0.1 - 0.3 uM for HybProbe acceptor probes. The concentration
of donor (FLUOS-labeled) HybProbe probes should be 0.2 uM, whereas the total con-
centration of FLUOS-labeled donor HybProbe probes in the mix should not exceed
1.2 pM. Prepare an equimolar mix of all the donor HybProbe probes to be used in
your assay.

Check the quality of the dyes and probes that you use. High amounts of free unlabeled
dye can cause a high background signal that might impact Color Compensation.

Check the design of your probes. In rare cases the way a probe is synthesized and
modified might have an impact on Color Compensation. Contact your licensed oli-
gonucleotide supplier for further information (e.g., TIB MOLBIOL: www.tib-molbiol.
com).

P Especially for multicolor HybProbe assays, there is potential to improve Color
Compensation by creating an assay-specific color-compensation object, i.e., in the
color-compensation run use exactly the same probe sequences you will use in your
experiment.

> In the LightCycler® 480 Software check that all dyes used have an exposure time that
is greater than 40 ms. When using too high dye concentrations it may occur that
the signal exceeds the linear range of the CCD camera. If that is the case, lower the
concentration of the corresponding probe.

P For the generation of a CC object, prepare a minimum of 5 replicate Color Compensa-
tion reactions.

P For quantifying multicolor experiments requiring Color Compensation use either
the Absolute Quantification — Second Derivative Maximum analysis method in
combination with the High Confidence algorithm or the Absolute Quantification —
Fit Points analysis method. Use of the Absolute Quantification — Second Derivative
Maximum analysis method in combination with the High Sensitivity algorithm is not
recommended.
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To run a Color Compensation experiment:

o Prepare a minimum of 5 replicate Color Compensation reactions for each fluorescence
dye you need to compensate in your experiment, including a blank (i.e., buffer or
water). Set up monocolor reactions (one single dye per well), not the multi-color reac-
tions you want to run with your experimental samples.

» For a HybProbe Color Compensation experiment, do not use the HybProbe probe
pairs (donor-acceptor probes) but the individual probe oligonucleotides only.

Fluorescein-labeled probes

The final concentration of fluorescein-labeled probes in the well should be
0.2-0.3 pM; use an equimolar mixture of all the different fluorescein-labeled probe
sequences.

Red dye-labeled probes

Each red dye-labeled probe needs to be run in a separate well. Due to absence of
the donor probe, the signal intensity of the probe will be low. Therefore, use a final
probe concentration of at least 1 pIVL.

» For a hydrolysis probe Color Compensation experiment set up and run, complete
amplification reactions according to your experimental protocol. Each reaction
(except the blank) should contain one of the hydrolysis probes that will go into
your multicolor hydrolysis probe assay. Use the same hydrolysis probe concentra-
tion as in your experiment.

Setting up and performing an amplification reaction using hydrolysis probes
requires the cleavage of the hydrolysis probe and the release of the reporter dye
from the quencher. Otherwise, no fluorescence signal required for Color
Compensation will be generated.

For the blank (the sample designated “Water” on the Sample Editor’s ‘Color
Comp’ tab), a complete PCR mix can be used, but omit the probes.

> > >
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e Open the LightCycler® 480 Software and, using the same program settings you plan to
use for your multicolor experiment.
» Create a Color Compensation experiment that has one temperature gradient pro-
gram with the following segments:
Segment 1:
+95°C for 10 seconds at 4.8°C/sec (for LightCycler® 480 Block Kit 384)
+95°C for 10 seconds at 4.4°C/sec (for LightCycler® 480 Block Kit 96)

Segment 2:
+40°C for 30 seconds at 2.5°C/sec (for LightCycler® 480 Block Kit 384)
+40°C for 30 seconds at 2.2°C/sec (for LightCycler® 480 Block Kit 96)

Segment 3:
X°C at 1-5 acquisition/°C, continuous;
X = experimental measurement temperature +5°C
The minimum temperature range for a melting curve program within an experi-
ment must be 17°C for a successful Tm Calling, Genotyping, or Color Compen-
sation analysis.

» Enter the following information, if needed:

Test ID: String that identifies the probe combination used for the Color Compensa-
tion experiment.

Lot No: String that identifies the reaction mix used for the Color Compensation
experiment.

Color Comp ID: String that correlates the Color Compensation object to an experi-
ment with identical Color Compensation ID.

When a Color Compensation ID is entered, only Color Compensation objects
with matching ID can be applied to an experiment. This means that when
working with Color Compensation IDs entered into a Color Compensation
run/object, or in an experiment run, this requires an identical ID for color
compensation.

Especially when working with the LightCycler® 480 LIMS Interface Module, this
ID number is highly convenient for the correct identification of Color Compen-
sation objects in combination with macros. If you saved a macro with the “smart
select Color Compensation” option, you can select the appropriate CC object,
when starting the macro remotely via LIMS, by submitting the Color Comp ID.
» For the temperature gradient program, select Color Compensation in the Analysis
Mode field.

° If a Melting Curve analysis is performed in parallel wells of the multiwell plate in
the same run, select Melting Curves in the Analysis Mode field. It is possible to
perform a Color Compensation analysis from a melting curve program, but it is
in turn not possible to perform a Tm calling analysis from a Color Compensation
program.

> > >
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e Click Subset Editor in the Module bar and create a new subset containing only the
wells used for color compensation.

Click Sample Editor in the Module bar and select the workflow Color Comp.
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Select the respective Dominant Channel value for each sample.
For detailed information on the Sample Editor see section Entering Sample Information.

The software uses the following parameters for calculation:

Column Name  Valid Values Description

Dominant Channel  The possible values are dis- The channel used for the
played in the dropdown list dye in this well.
depending on the experiment. Select the appropriate

filter combination for
each additional well.

0 Pipette 20 pl of the reactions into the multiwell plate; a typical setup is shown below:
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Seal the plate properly and centrifuge as described in section Preparing and Starting a
LightCycler® 480 Instrument Run.

When the experiment is finished, click Analysis in the Module bar.

e From the Create New Analysis list, select Color Compensation.
All samples must be analyzed together. To ensure this, group them in a single subset.

In the Create new analysis dialog, select the respective analysis subset and a program
in the experiment (typically there is only one temperature gradient program, which is
selected by default). Click (@)

o Click Calculate on the Action button area to perform the Color Compensation analysis.

> > >
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To Apply Color Compensation

o Click Save CC Object. By default, the CCC folder in your Special Data folder is selected
as location.

You can now apply the Color Compensation data to another experiment. For more
information, see the following section.

8.2 To Apply Color Compensation

o First, select the filter combination you want to display and compensate by using the
Filter Comb button.

o » To apply Color Compensation during an experiment run, click the arrow-down
button Color Comp. Select between the options /n Use or In Database.

» To apply Color Compensation to an analysis, add the analysis module, and click
the arrow-down button. Select between the options /n Use or In Database.

Color Comp (Off) No Color Compensation object has been selected. Select
this if you do not want to use Color Compensation.

Allows you to select an object from the Selected Color
Compensations list. This list displays all selected (i.e.,
previously applied) Color Compensation objects. The
compensated filter combinations are displayed in brack-
ets after each name. Once selected, objects remain in
the list and cannot be deleted.

In Database Allows you to select an object from the Available Color
Compensations list. This list displays all available Color
Compensation objects. For each object, the list includes
the name, creation date, path and filter combinations
that can be compensated.

e Select the Color Compensation object you want to apply, and click OK.

@ A CC object can only be applied to experiments that were run on the same
LightCycler” 480 Instrument it was created on.

° After you select an object for an analysis, the object name is added to the Color
Compensation menu for all analysis modules added to this experiment.

The experiment or the analysis charts are redrawn using the compensated data.
Note that the Color Comp button label now says “(On).”
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9 Working with Templates and Macros

Templates and macros provide convenient ways to speed up the process of creating an
experiment.

A template is based on an individual item, such as a protocol or a sample list containing
the information you want to use. The different templates are:

» Run Template

P Sample Template
» Subset Template
P Report Template
P Analysis Templates

A macro is a collection of templates; one for each portion of an experiment, along with
aprogram (the actual macro) that automatically applies the templates and runs the
experiment.

This section explains how to create and apply templates and macros.

9.1 Creating and Using Templates

Templates provide a convenient way to speed up the process of creating and analyzing an
experiment. A template is based on an individual item, such as a predefined subset or sam-
ple table, that includes all the information you want to use in your experiment. You cannot
rerun an experiment protocol, but you can save the protocol from an existing experiment
as a template and apply this template to a new experiment. Subset, sample, report and
analysis templates can be used in a similar manner. Using the template function, it is pos-
sible to save all settings made in an Editor frame to a database object as a template object
and, subsequently, to apply these settings to a different, matching database object. This
allows preferences that replace existing user preferences to be stored and applied.

@ Templates generated with a 384-well block cycler cannot be applied to an experiment
run with the 96-well block cycler and vice versa.

Templates generated with a LightCycler® 480 Instrument I cannot be applied to an
experiment run with the LightCycler® 480 Instrument II and vice versa.

Sample list templates, analysis templates and report templates created with a previous
LightCycler® 480 Software release may not be used in the LightCycler® 480 Software
version 1.5.
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See the table below for object types which allow saving and applying of templates:

Parameters Included in

the Template

Comment

» Programs and temperature targets ° LightCycler” 480 Software comes with 32
Run » Detection format demo run templates (located in the Roche
» Selected filter combinations (in the folder under Templates/Run Templates).
customize window)
> Integration time mode and integration
time if manual is selected
» LotID
> TestID
» Color Compensation ID
» Reaction volume
» Block type
» Block size
» Run notes
Subsets > Availability of the subset for analysis @ A subset template cannot be applied after an
> Availability of the subset for report analysis has been created.
» List of included wells ° LightCycler® 480 Software comes with two
> The subset ID demo subset templates (checkerboard and
quadrant; located in the Roche folder under
> Subset name Templates/Subset Templates).
» Block size
Sample A sample template includes block size, To apply a sample template, the filter
active filter combinations, and a list of combinations in the template must match
samples. For each sample, the template the filter combinations in the experiment.
includes all selected sample properties.
Report A report template includes If there are fewer objects in the experiment,
> Section selection setting on the the objects in the template are discarded. If the
General tab experiment contains more objects, the defaults
> Subsection requirements on the are applied to the remaining objects.
Details tab. ° Does not include any visual settings, such as
> Report subset the page number or current magnification.
» Report settings
Quantificat.  » Notes ° Does not include the sample include/exclude
Analysis » Filter combination status.
» Color Compensation object
» External standard curve (quantifica-
tion only)
» High sensitivity/high confidence
setting
» Mean/median setting
TmAnalysis P> Notes » A Tm Calling analysis template does not include
» Filter combination the peak number filter states nor the sample
» Color Compensation setting include/exclude status.
. » A Tm Calling analysis template cannot be saved
> SYBR setting and applied with the manual Tm method setting.
» Peak mode (two or six)
» Display checkboxes for the Tm area

LightCycler® 480 Instrument — Software Version 1.5




Working with Templates and Macros

Creating and Using Templates

Object Parameters Included in Comment
Type the Template

Genotype Endpoint Genotyping:
Analysis » Filter combination
» Color Compensation setting
» Subset and program
» Analysis name and notes
» In-run/Auto group
Melting Curve Genotyping additional:
» Melt standards
Min/max temperature
Optimize temperature setting
Score and resolution threshold

vVvyyvyy

Sensitivity

Whenever an object that can be used or can be saved as a template is open in the
LightCycler® 480 Software, the Template button is active.

The Template button allows you to select and apply a template to the currently open object
and to save the currently open object as a template.

A template can only be created from an existing object that is open and active in the
software. It is not possible to create a template from an object that is not open and
active.
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To create a template:

o Open or create the object to be used as template.

o Click Save as Template to open the Save Template dialog box.

e Select a location to save the template and enter a name for the template in the Name
field.

° The default template name is the name of the current experiment, plus the
object type. The default storage location for all templates is the current user's
preference setting for the Template folder.

Save Template

] Root
=] System Admin
: ] Expeiiments
L) Macros
[#]- | Preferences
-] Special Data
- ) -
1 Analysis Templates
« ] Repart Templates
1 Run Templates
| Sample List Templates
(1 Subset Templates

Name |Mew Experiment Run Protocol

0 Click [@).
Result: The template is saved and the dialog box closes.

° After a template has been saved to the database, you can edit (from the naviga-
tor) only the template name and notes of the template object.

To apply a template:

o Open the object to which you want to apply the template.

e Click Apply Template to open the Apply Template dialog box. The dialog box displays a
tree list of all templates to which you have access.

Highlight a template in the list, and click . The dialog box closes and the template is
applied to the currently open object.

To apply any template, the block size in the template must match the block size
used by the experiment.

° You can still manually change an object after a template has been applied.

° If you apply a template to an analysis that does not match the analysis type of
the template, a new analysis screen of the matching type is opened automati-
cally. If an analysis template is applied from an analysis of the same type, a dialog
asks whether you wish to apply the template to the current analysis or to create
a new analysis:

LightCycler 480 x|
Select [Yes] to apply the template to the active analysis
module

Select [No] to add a new analysis module and apply the
template to it.
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To create an experiment from templates:

0 Click New Experiment from Template in the Overview window.

o The New Experiment from Template window is displayed.
The New Experiment from Template window only displays the templates that
match the connected instrument.

r Run T

Endpoint GEnotyping (PCR Read) 384 /Roche/Tewplates/Bun Tewplates/System I1 Run Templa|07.20.2007 17:00:24.600
Endpoint Genotyping (Pre-Post Read/Roche/Templates/Run Templates/System IT Run Templa|07.20.2007 17:19:48.355
Gene Fcanning 384-1T /Roche/Templates/Fun Templates/System IT Run Templa|07.20.2007 16:51:07.51%
HybProbe 384-I1 /Roche/Templates/Run Tewplates/Systewm 11 Run Tewpla|07.20.2007 16:05:50.332
Mono Color Hydrolysis Probe - UPL |/Roche/Templates/Run Templates/System IT Run Templa|07.20.2007 16:19:32.139
ZimpleProbe 384-1T /Roche/Templates/Run Templates/System IT Run Templa|07.20.2007 16:12:43.107
SYBR Green I 384-I1 /Roche/Templates/Bun Tewplates/System 11 Run Tenpla 07.20.2007 16:13:48.201
 Subset T
Name Path Creation Date
Checkerhoard Suhsets /Roche/Templates/Susset Templates  [06.02.2005 17:28:15.328
Quadrant Subsets /Roche/Templates/Subset Templates  [06.02.2005 17:23:29.671

Sample Editor T

Name | Path Creation Date

e (Optional) Select a run template from the related set.

° (Optional) Select a subset template from the related set.

e (Optional) Select a Sample Editor template from the related set.

e Click (@)
Result: The experiment is created. The selected templates from steps 3-5 are applied.
The Run Protocol is displayed.

Run Protocol | Data ‘ Run Notes ‘
Setup
Detection Format [busl color Hydrolysis Probe / UPL Frobe ] (Costomiaey  BiockSize |22 Plate ID Reaction Volume [20 =]
Color Comp ID | Lot No Test D |
Programs
PN 2 :
| [Program Name Cycles Analysis Made
» pre-incusation 1 =lione -
cwpLification s Zlouentitication v
oo ling 1 =ione -
)
Temperature Targets
Target (C) ‘ Acquisition Mode ‘ Hold (khimm:ss) | Ramp Rate FCK) | Acquisitions (ner°0) | Sec Target fq‘ Step Size (') |Step Delay (cycles)
= frone B0z 10:00 Hio = T = h
e
overview
21
R
E B
g i
5
0:00:00 01015 0:17:00 02358 0:37.56 0:44:55 0:51:54 05853

03058
Estimated Time (h:mm:ss)

Advanced Software Functionalities




Working with Templates and Macros

Creating and Using Macros

9.2 Creating and Using Macros

While a template is based on an individual item, such as a protocol or a sample list that
includes the information you want to apply to another experiment, a macro is a collection
of templates. Macros automate the entire process of running an experiment, including
setting up the experiment protocol, entering sample information, running the experi-
ment, performing analyses and generating reports. You can use a macro to completely au-
tomate the process of running and analyzing a LightCycler® 480 System experiment.

The macro functionality is especially required when operating the LightCycler® 480
Software via a LIMS interface: A client using the LIMS interface can execute a
LightCycler® 480 Instrument run remotely by starting a macro.

Read this section to learn more about the following topics:

P Creating experiment macros

P Selecting and running an experiment macro

To create an experiment macro:

o Open the Summary pane of the experiment you want to use as the basis for the macro.

e Click Save as macro in the Action bar of the Summary pane to open the Save macro
dialog box.

o When you create a macro from an experiment using Color Compensation (CC), you
can select whether to incorporate the CC object currently in use into the macro or to
auto select a CC object when the macro is run.

Create a kit of macros and templates.

(* Auto select color compensation.
(" Current color compensation choices.

If you select the option “Auto select Color Compensation”, a CC object is automatically
selected from the CC objects available in the database. The selection filters are:

» CC object generated with the same instrument

» CC object having the same Color Comp ID as the macro (if the Color Comp ID is
specified), and

» Most recently created CC object matching the two preceding criteria.

o Enter a name for the macro and browse to a location where you want to save it, and
click OK. (The default location for saving the macro is the user’'s Macros directory and
the default name for a macro is “Macro” followed by the experiment name. You can,
however, specify a different name and location.)

° Macros in a traceable database must have unique names. When a macro is
opened in the Navigator, the Navigator will display the version history. Only the
current version of a macro can be executed, and the notes can only be edited
for the current version. Previous versions of the macro may be viewed in read-
only mode by clicking the version in the revision history for the current version.
When an experiment is run from a macro, the experiment report will include the
macro version.

° Once you have saved a macro in a traceable database, you can only edit the
notes of the saved macro object in the navigator.
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To run an experiment macro:

o Select the Overview window.

e Click New Experiment from Macro to open the macro dialog box.

@ The New Experiment from Macro button is only active when LightCycler® 480
Software is connected to a real instrument and the instrument state is Standby
(no MIWP) or Standby (MWP loaded).

e In the Macros area, a list of all macros is displayed for which the user has rights to
execute and match the active instrument. Select a macro from the list.

Create Experiment from Macro

Name 3 Location | Creation date |
Macro 1 /System idmin/Macros 9/28/2007 12:29:07 PM
Macro 2 /System idmin/MNacros 9/28/2007 12:29:37 PM
Macro 3 /System hdmin/Macros 9/28/2007 12:29:57 PM ‘

o — @®

(Optional) Enter a Plate ID for the macro run in the Plate ID field.

Click Run macro.

The software will ask you for the name and location of the experiment.

e The software checks whether the instrument is ready and a plate is loaded.
If the instrument is not ready, you are asked to insert a plate into the instrument and
click the confirm button.

If a Plate ID was entered and Barcode is enabled, the software checks the Plate ID.
If the Plate ID does not match, the macro does not start and a message box opens
saying Plate IDs do not match.

> > >
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o If the instrument is ready, the software starts the macro and performs the following
steps:
» Creates and opens a new experiment.
> Applies the run template, subset template, and Sample Editor template.
P> Asks you to name the experiment and saves the experiment before starting
the run.
» Starts the run.

During the run, you have only limited access to the experiment data. You can use the
following features:
» You can edit the sample names and sample comments in the Sample Editor.

» The Import button is enabled. The import file may only contain values for sample
names and sample notes in the General category.

» You have access to the following screens:
» You can view the Summary screen.

» You can view the Experiment screen and the run progress on the Data tab. You
can select options in the charts.

» You can view the Subset Editor.
» You can abort the run using the Abort Run button.
» You can view the Analysis screen.

» You don't have access to the following features:

» You cannot edit any other values except for sample names and sample com-
ments in the Sample Editor.

The Configure Properties button is disabled.
In the Summary screen the Save as Macro button is disabled.
All settings in the Subset Editor are read-only.

vvyyvyy

All settings and buttons in the Experiment screen are disabled or read-only,
including the Color Comp button, the Run Notes, the End Program button, and
the Add 10 Cycles button.

You cannot add an analysis during the run.

vy

The icon for the Report screen is inactive.
» The Apply/Save template button is disabled in all screens.
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0 When the run is finished the experiment is automatically saved. A modal Wait dialog
box appears. During this wait period, the software performs the following steps:

» Applies all the analysis templates and calculates each analysis. A progress dialog
appears.

[ LightCycler® 480 Software release 1.4.9.0736

Instrument;  Serien 1221/ Standhy (MWP loaded) Datahase: DB_R_1.4.9.0736 (Research) -
che,

Window: |"gw Experiment j User: System Admin

Run Protocal | Data | Run Notes ‘

ENEE
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on 9/28/2007 12:34:04 PN Instrument Warm Up. This may take several mimutes. |
on 9/28/2007 12:36:10 PN Instrument Warm Up finished. j

» If you create a macro from an experiment with Color Compensation, you are asked
whether to incorporate the CC object or to use Smart Color Compensation.
In the case of Smart Color Compensation, the related CC object must satisfy the
following requirements:
» The CC object must compensate for all possible filter combinations

» The CC object must be valid for the current active instrument

» The CC ID must match the original experiment specified in the Sample Editor
» The CC object must have a compatible detection format.

» If the macro contains a template for Relative Quantification analysis using an
external reference experiment or a template for Endpoint Genotyping, the dialog
for selecting the experiment appears. If you cancel the selection dialog, the analy-
sis will not be created.

> Applies any report templates.

° The report is not generated automatically.

» Saves the experiment.

° If you are working with a traceable database and you have made any edits during
the run, the software will show the dialog for you to enter the reason for the
changes.

° If any errors occur during analysis creation or calculation, a dialog appears at the
end of the macro run that displaying all the errors that were encountered.

e After the macro finishes, the saved experiment is still open and the analysis overview
screen is visible.
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10 Working with Subsets

The standard way to use LightCycler® 480 Software is to simultaneously analyze all the
samples on the PCR multiwell plate. Alternatively, you can define subsets of the sam-
ples for separate analysis of each subset. This is useful if, for example, you want to use
one section of a multiwell plate to test for one quantification target gene, and another
section of the same plate to test for a different target.

You can also define different sample sets to include in a report. Reports are based on
report subsets; a subset can be defined as both an analysis and a report subset. In this case,
the analysis subset and the report subset include the same samples. Alternatively, reports
can contain a different set of samples from those contained in the analysis subsets.

For example, each column in a multiwell plate can be used to analyze a different SNP,
while each row in the plate can represent a different sample. In this case, an analysis subset
can be used for each column and a report subset for each row.

The same samples may be assigned to multiple subsets of either type (analysis or
report).

The Subset Editor is used to create, modify, and delete subsets. Subsets are applied using
the subset drop-down lists on the Data tab, Sample Editor, analysis and report modules.

It is highly recommended to make use of subsets and exclude empty wells from further
analyses.

A default sample subset called All Samples for both reports and analysis is provided with
the software. It includes all wells in the plate. The All Samples subset cannot be modified
or deleted.

To create a subset:

o Open the experiment for which you want to define subsets (or create a new
experiment).

° The maximum number of subsets for one experiment is 255.

o Click Subset Editor in the Module bar. The Subsets window opens:

Sub: rAll Samples
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e Click @ to activate a new row in the list of subsets or click Copy to create a new
subset based on the currently selected one.

e

ID |Name | Analysis | Report |
0211 Samples

1 Imported Samples
pllic supset 1

An ID number is automatically assigned to the new row. “Analysis” and “Report” are
selected by default as the subset types. The Name column is automatically selected.
The ID number is displayed in the Sample Editor.

o Define the subset as follows:
» Select the subset type boxes for the new subset (Report, Analysis, or both)
» Type a name for the subset

° A subset name can have up to 25 characters and must be unique within an
experiment.

» In the multiwell plate image, select the well positions for the samples to be
included in the subset: Press the <Ctrl> key and click individual positions to select
samples, or click column and row buttons to select columns or rows of samples.
Alternatively, you can press the <Ctrl> key and drag the mouse pointer over an
area of the multiwell plate image to select all samples in this area simultaneously.
During dragging, selected wells are displayed in dark blue.

r New Subset 1 settings

I [ [ [
EEEEEEEN
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B
e ] o o o
1 o e e o e
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» Click Apply to add the selected well positions to the subset.
» Click Clear to cancel the selection.

e When finished, click . in the Global action bar to save the experiment with the new
subset.

Subsets are experiment-specific. You can exchange subsets between experiments by
using the template function.

To modify or rename a subset:

o Open the experiment containing the subset you want to modify.

e Click Subset Editor in the Modules bar. The Subsets window opens.

e In the subset list, highlight the subset you want to modify.
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o Modify the subset as follows:
» Select or clear the subset type boxes as needed (Report, Analysis, or both).

» Modify the subset name as needed by clicking Rename or clicking the subsets
name.

> Select or deselect well positions by using the Control key, depending on whether
they were unselected or selected before. Selected well positions are shown in
outline blue, removed positions are shown in outline red.

Click Apply to confirm your preceding selections or deselections.
Click Clear to select all well positions to remove.

Click Cancel to return to the last saved version of the subset.
Click . to remove a subset.

A subset cannot be modified, renamed, or deleted if it has been used in an
analysis. Locked subsets are highlighted in the Subset list.

vVvyyvyy

ID |Name | Analysis| Report |
0211 Samples vl
1 28-CC-NC1 —~——Editable
2 28-cC-NC2 ~—— | ocked
3 28-CC-P2

HEE

When finished, click . in the Global action bar to save the experiment with the modi-
fied subset.

To create a subset template:

Open the experiment containing the subset you want to use as a template.

Click Subset Editor in the Modules bar. The Subsets window opens.

Click the Save As Template button.

The Save Template dialog opens containing a navigator.

Select a folder and type in a name for the new template. E.g., you can use the pre-
defined Subset Templates folder to save the subset.

© 000

When finished, confirm to save the template.

To apply a subset template:

Open the experiment to which you want to apply the subset template.

Click Subset Editor in the Modules bar. The Subsets window opens.

Select Apply Template on the Template button.
A dialog box opens containing a navigator.

Find and select the template you want to use, and click Open.

The dialog box closes. The related subsets from the chosen template are added to the

Subset Editor.
° Verify that the block size of the subset template matches the current experiment
block size.
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11 Working with Charts

LightCycler® 480 Software generates many kinds of charts during and after an experiment
run and as part of an experiment analysis. Charts allow you to view the following types
of information:

P Program time, temperature cycles and acquisition points
P Data gathered from an experiment

P Information and results charted by analysis modules

You can print charts, export charts to various graphic formats, and copy and paste chart
images and chart data. The charts include zoom and pan functions, so you can enlarge
details of a chart and move the chart left or right. Right-clicking a chart displays a context
menu with some or all of the available chart options. At a glance, the context menu
provides the following options:

Option Description

Chart Preferences Opens a Chart Preferences editor. For more information,
see section Using Chart Preferences.

Print Opens a Print dialog used to print the chart.

Export Chart Opens an Export dialog box used to export the chart
image and its data.

Copy to Clipboard Copies chart data to the clipboard.

11.1  Printing, Exporting, and Copying Charts

You can print any chart displayed in LightCycler® 480 Software. You can also export the
chart image and the chart data separately or copy and paste the image and the data sepa-
rately into other programs.

To print a chart:

o Display the chart you want to print.

o Right-click within the chart boundaries, and select Print. The Print chart window is
displayed.
You can resize the window to make it easier to adjust the graph margins.

F:"EELTILI

" Landscape

Print Cancel |
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e To change the graph margins, and therefore the size of the graph, click and drag the
gray margin lines that surround the graph image. The mouse pointer changes its
appearance to indicate that you can now drag the margin line.

o To change the position of the graph on the page, position the mouse pointer over the
graph. The pointer will change to a hand. Click and drag the graph margins to a new
position. Release the left mouse key and the graph is placed at the new position.

Amplication Casves
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o If necessary, select a printer from the drop-down list. The list displayed depends on
the printers installed on your control unit. Your default Windows printer is selected by

default.

HF Lazer)et 3150 vl Setup

JetSuite-Dok
\JetSite Fax

105 TIFF Conwverter
Inkjet 1100

HP Laserlat 3150
iHP Color [ asenler 455

Adobe PDF
ActiveT ouch D 5|

To change printer configuration options, click Setup. A standard Windows printer
setup dialog box is displayed. Enter the necessary information, and click OK.

00

Select the paper orientation (portrait or landscape) in the Orientation area and click
Print to confirm.
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To export a chart image:

0 Display the chart you want to export.

o Right-click within the chart boundaries, and select Export Chart. The Export Chart
dialog box opens.

T
Picture | Data |
s Opions | Size |
Colors: TECYTHNNON ~|
[ Monachiome
Fiename: [
Cancel

On the Picture tab, under Format, select the graphic format to be used for exporting
the chart.

If an Options tab is displayed (on the right), select conversion options as needed. (The
tab is not displayed for all graphic formats. If the tab is displayed, the options vary,
depending on the format you selected.)

e To change the size of the exported image, select the Size tab, and enter the new width
and height values. Select Keep aspect ratio if you want to maintain the proportions of
the chart.

Optors S |
Widh =
Heigh:[a0 = -

7 Kesp aspect ratio

e Click the _| button to the right of the Filename box, to open a Select output file dialog
box. Browse to the location where you want to save the exported chart image, enter a
name for the image, and click Save.

o Click Export to export the chart.
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To export chart data:

Display the chart containing the data you want to export.

Right-click within the chart boundaries, and select Export Chart. The Export chart
dialog box opens.

Select the Data tab.
o/

In the Series box, select the data item you want to export. The items vary, depending
on the type of chart.

In the /nclude box, select the text labels to export with the data.

In the Format box, select a format for the exported data. You can choose the following
formats: Text, XML, and HTML Table.

If you selected Text as the format, select a delimiter in the Delimiter box. You can
choose between Space, Tab, Comma, Colon or a Custom delimiter. Enter a custom
delimiter into the field right of the Delimiter box.

(Optional) If you selected Text as the format, you can define a character for delimiting
text characters. Enter a character in the Text Quotes field.

Click the _| button (right of the Filename box), to open the Select output file dialog.

Browse to the location where you want to save the exported data, enter a name for
the data file, and click Select.

© 00060 000

Click Export to export the data.

To copy a chart image or chart data:

Display the chart you want to copy.

Right-click within the chart boundaries, and select Copy to clipboard. The chart is
saved as a bitmap file and the data is saved as text.

To paste the chart image, open a graphics application, such as Paint, and press
<Ctrl-V>.

To paste the chart data, open a text editor, such as Notepad, and press <Ctrl-V>.
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11.2 Zooming and Panning to View Chart Details

You can enlarge a portion of a chart as many times as necessary to view important details.
If you use a three-button mouse, you can shift the chart in any direction to view details
that are outside the window. Follow the procedures below to enlarge chart details (zoom)
or to move a chart (pan).

To zoom:

o Click the Zoom button.

o Place the cursor above and to the left of the chart area you want to enlarge.

e Click and drag the mouse pointer down and to the right. (The pointer changes to a

rectangle.)
Amplification Curves -
28,847
26,347
23,847
21,347
3
& 18,847
i)
2 16,347
@
E 13,847
g 11,347
e
I 8847
B.347
3847
1.347]

Cycles

Release the mouse button when the rectangle covers the area you want to enlarge.
The area within the rectangle is enlarged to fill the work pane.

Amplification Curves -

Fluorescence (483-533)

Cycles

Repeat Step 2 as often as necessary until the chart details are as large as you want.

® 0

To restore the chart to its original size, click and drag the mouse pointer up and to the
left one time.
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To pan:

If you want to see portions of the chart that are not displayed in the window, use the
middle mouse button to click the chart. Drag the chart until the portion you want to see
is in view.

° You may be able to configure a two-button mouse so that clicking both buttons at the
same time is equivalent to clicking the middle button of a three-button mouse. See
your system administrator or refer to the device driver instructions that came with

your mouse.
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12 Working with Tables

The LightCycler® 480 Software uses tables with different layouts.

The operation of individual tables is described in the corresponding section of this docu-
mentation. This section gives you general information which applies to all tables.

To export the table data:

o Right-click in the table area, e.g., the Sample Table in an Analysis screen.

o Select Export Table. The Save table data window opens.

e Enter a file name and a location for the table export and confirm.
If the table contains information from an experiment, the first line of the output file will
contain the name of the detection format and the corresponding filters of the experi-
ment. The first or second line contains the column headers for the file. The data lines
of the table are tab-delimited.

|
To sort the table by a column:
Click in the column header of the table.
The related column will be sorted ascending or descending.
|
To sort the sample table data by plate row or plate column:
o Click in the Pos header of the sample table.
The Pos column will be sorted by plate row or plate column.
|

To change the width of a table column:

o Move the mouse pointer to the border of the table header you want to change.

e If the cursor changes to a column with left and right arrow, drag the mouse by press-
ing the left mouse button until the column has the ideal width.

To copy a table region to the clipboard:

o To select the cells from the table you want to copy either click and drag or press
<Shift> and click.

e Press <Ctrl-C>.
The clipboard should contain the selected cells.

e Start your target application (MS Excel, WordPad) and press <Ctrl-V>.
The copied table cells will appear in your application.
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To select samples in the Sample Editor by clipboard data:

o Start the application program, e.g., MS Excel or WordPad.

e Type in each sample position in a new line, e.g., A2, A3, B2, B3.

e After completion select all lines and copy them by pressing <Ctrl-C>.
The clipboard should contain the selected lines.

o To paste the sample position data, go to the LightCycler® 480 Software window and
press <Ctrl-V>.
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13 Generating Reports

After you analyze an experiment, you can generate an analysis report containing general
experiment information and analysis results. You can customize the report to include any
of the following:

Experiment summary information (e.g., name, creation date, operator, owner etc.)
Experiment protocol

Sample information

Instrument information

Revision history

vVvyVvyVvVvyywyypy

Analysis results and other analysis items, such as statistics and settings. The actual
analysis items you can include vary by analysis type.

You can arrange the order of items in the report and print the report.

To generate and print a report:

o Open an experiment that includes one or more analysis modules or save your cur-
rently opened experiment.

Click the Report button in the Module bar. The Report window opens in the work pane.
The left side contains the Report Settings.
° You must first save an experiment before the Report button becomes active.

e If you already have defined a report subset, select one from the Subset list:
rReport
Suhr;el: B

ieidi] @ 2RR

New Subser 1
C tandards and Unknowns 1|

i
I
T
K
L
I
IN|
of
[2] 2
L | — I

° The All Samples Subset contains standard settings for reports.
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The General and Detailed tab provide a list of available report items, with some items
selected by default. The order of items in the list indicates the order of items in the
report.

The list of report sections on the General tab includes the following:
» General information section labeled with the experiment name.

> Analysis sections for each type of analysis performed on the samples in the
selected subset.

An analysis section is not included in the list unless that analysis has been per-
formed on at least one sample in the selected report subset.

The list of report sections on the Detailed tab includes the following:
» General information section labeled with the experiment name

» Analysis sections for each analysis performed on any of the samples in the subset;
there will be multiple analysis sections of the same type if more than one analysis
of the same type has been performed on the samples.

General Detailed

B ® Demmo Abs Quant with SYBR Green | (1) -
- [® Experirment
- [% Protocol
[ Samples
-~ % Instrument
- [ Revision History
El- B Tm Calling
Settings
Results
Melting Curves
Melting Peaks
Analysis Motes
B B Abs Quantf2nd Derivative Max
-~ [ Settings
% Results
-~ [% Statistics
- [ Amplification Curves -

DOm0

Click items in the list to include or exclude them. If you click a section item, all cor-
responding subsections are automatically selected.

Note that changes made to settings on the General tab override the current
settings on the Detailed tab for the same sections or subsections.

To change the location of an item in the report, click and drag the item to a new loca-
tion in the list on the Detailed tab. You can drag both sections and subsections.

° You cannot change the order of items on the General tab.

° You cannot drag an item into a category where it does not belong. For example,
you cannot drag results from a melting temperature analysis into an absolute
quantification analysis.

Click . in the Global action bar to save the changed report settings together with the
experiment. You will be prompted to enter change notes. The saved report settings will
be used the next time you generate a report.

o

If you saved changed settings and want to restore the default settings click Default
Settings. Close the Report window and reopen it. The default settings will be restored.

> > >
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0 Click Generate to view the report:
rView Report

m Heport
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Demo fbs Quant with SYBR Green | (1)

27.09.2007

Paga 1 of 2

You can hide the Roche logo that appears on the report using the Report
Settings tab on the Tools window. (For more details, see section Administrative
Tools.)

For the graphic display, the colors of the Sample preferences’ settings defined
in the Sample Editor are used. It is not possible to change to colors shown in
the analyses (e.g., Results, Sample Types, etc.). For details, see section Entering
Sample Information.

Legends for analysis charts are limited (up to 60 different curves). More curves
may be displayed in the chart, but without legend annotations.

It is not possible to generate a report displaying multiple dye signals for a
sample in a list or table for an experimental analysis.

@ To see additional pages of the report, use the page forward and backward controls:

14 4« Page[1 ofs » bl
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0 To change the scale of the report within the window, click one of the following
buttons:

E B E

» The first button displays the report at its printed size.

» The second button fits the entire report page into the window.

» The third button fits the width of the report page into the window.
Or select a zooming factor from the Zoom multi-select button:

@ To print the report, click the printer symbol ¢

3 at the top of the report window.

@ To save the report as a pdf file, click the PDF button in the tool bar.
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14 Working with Preferences

LightCycler® 480 Software provides the following preferences you can use to customize
charts and samples and to set various default options:

P Chart preferences determine the default appearance and content of your charts.
» Sample preferences determine the default colors and line styles of samples in charts.

P User preferences determine default import and export directories and other settings.

Chart and User Preferences items are located in the Preferences folder in the user’s folder
in the LightCycler® 480 Software Navigator. When you open a preferences item, a window
opens in the main window to allow you to set the preference options.

You can have multiple chart items, each with different settings. You can specify which item
will be default. If all chart preference items are deleted, LightCycler® 480 Software creates
new default preference items the next time you log on.

This section explains how to do the following:

P Use each type of preference

» Create multiple instances of preference items and specify an instance as the default for
that preference type

14.1  Using Chart Preferences

Your user account includes the Chart preferences item, which determines the default
appearance and content of your charts. You can change the default chart settings as needed.

You can also save a modified version of a chart preference item and apply the preferences
in place of the default. You can have as many different chart preference items as you want,
each one defining a different look and feel for your charts. For more information, see sec-
tion Creating a Separate Chart Preferences Item and Making It the Default. You can override
the current chart preferences for individual charts, analyses, or experiments; for more
information, see section Overriding Default Chart Preferences.

° If you need to undo your changes and restore the previous values for the selected level
at any time, click Restore default values.

To open the chart preferences item:

o In your user folder in the LightCycler® 480 Software Navigator, open the Preferences
subfolder.

o Double-click Chart preferences. The Chart preferences window opens in the main
window.

e Using the Chart preferences window, you can customize the following chart settings:
» Chart heading and label styles (using the three sections on the left).
» Content and appearance of specific types of charts (using the tabs on the right).
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° There are no chart preference settings for the Exposure History Chart.
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14.1.1  Specifying Chart Heading and Label Styles

Use the following three boxes on the window to modify headings and labels:

P Title: Specifies the appearance of chart titles.

D Axis title : Specifies the appearance of the text below the X axis and to the left of the
Y axis on the charts.

P Axis label : Specifies the appearance of the measurement values on an axis, such as the
times on the X axis of a fluorescence chart.

Each of the three sections has the same format options, except that the title section includes
an option for title position.

To specify heading and label styles:

o In the appropriate section, select or deselect the Visible checkbox to include or
exclude this type of text on charts.

e Specify the text appearance as follows:
» Select the typeface from the pull-down list in the first box.
> Select the type size from the pull-down list in the Size box or enter a value.

» To change the text color, click the colored bar to the right of the Size box to display
a color palette. Select the color you want, and click OK.

» To make the text bold or italic, select the Bold or /talic checkbox (or both).

» Title section only: To position the chart title, select a position from the pull-down
list in the last box in the Title section (Left justified, Right justified or Centered).

e Click . in the Global action bar to save your settings.

14.1.2 Specifying the Content of Fluorescence Charts

The Fluorescence tab of the Chart preferences window controls the default appearance of
the fluorescence data displayed in the Fluorescence History chart. The Fluorescence History
chart is displayed on the Data tab of the Experiment module.

P The default axis value for the Fluorescence History chart that plots fluorescence versus
time, cycles, or temperature.

» The default channels for the Current Fluorescence bar chart that displays the level of
fluorescence for each sample and each channel at a particular acquisition point.

Both charts are displayed on the Online Data Display tab of the Run module and on the
Raw Data tab of the Summary module.
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To specify fluorescence chart information:

o Select the Fluorescence History tab (if not already selected).

o In the Fluorescence History box, select a value for the X axis from the pull-down list
(Cycles, Time or Temperature).

Fluorescence History | Standard Curnve ‘ Temperature History |
Fluor History
’7)( axis: ||Cvclea j
T—
I —-E—,____
6.8]
5,4— ‘-—._—'- \
E'} == \§
& ‘9____
E.lH \‘“\

Fluorescence ()
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il
=)

-

T e

Cycles

e Click . in the Global action bar to save your settings.
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14.1.3 Specifying the Appearance of Standard Curve Charts

The Standard Curve tab of the Chart preferences window controls the appearance of the
standard curve charts in quantification analyses. You can specify the appearance of the
curve and the sample points from which the curve is derived.

To specify the appearance of the standard curve and sample points:

o Select the Standard Curve tab.

Fluorescence History ‘ Standard Curve Temperature History |

Standard Ci
Curve
.|sa1m ~h -

Samples

O [cizete |

Standard Curve

e 4 45
Log Concentration

=

The appearance of the curve can be modified as follows:

» To specify line color, click the colored box under Curve to display a color palette,
select a color, and click OK.

» To specify line style, select a style from the pull-down list.
» To specify line width, enter or select a value.

The appearance of the sample points can be modified as follows:

» To specify point color, click the colored box under Samples to display a color
palette, select a color, and click OK.

» To specify point style, select a style from the pull-down list.

o Click . in the Global action bar to save your settings.
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14.1.4 Specifying the Content and Appearance of the Temperature Chart

The Temperature tab of the Chart preferences window controls the appearance of the
Temperature History chart, which displays temperature readings and fluorescence acquisi-
tion points. The chart is displayed on the Run Protocol tab (where it is labeled “Overview”)
and on the Data tab.

To specify content and appearance of the temperature chart:

o Select the Temperature History tab.

e To include or exclude temperature readings, select or deselect the Show Temperature
box.

e The appearance of the temperature lines on the chart can be modified as follows:

» To specify the line color, click the colored box under Show Temperature to display a
color palette, select the color you want, and click OK.

> To specify the line style, select a style from the pull-down list.
> To specify the line width, enter or select a value.

To include or exclude fluorescence acquisition points, select or clear the Show
Acquisitions box.

To specify the appearance of the acquisition points on the chart:

» To specify the point color, click the colored box under Show Acquisitions to display
a color palette, select the color you want, click OK.

P To specify a point style, select a style from the pull-down list.

e Click [B) in the Global action bar to save your settings.

14.1.5 Overriding Default Chart Preferences

In some cases, you may want an individual chart, analysis, or experiment to use different
chart settings from the defaults you specified in the Chart preferences item. You can over-
ride the default settings at the following levels:

P An individual chart

P All charts within an analysis

P All charts within an experiment

When you specify custom settings at any of these three levels, the new settings override the
default values for the charts at that level.
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To override chart preferences:

Open the experiment and right-click the chart you want to modify.
To override preferences for all charts within an analysis or within an experiment, right-
click any chart in the analysis or experiment.

9 Select Chart Preferences.

The ChartAmpEditor dialog box opens, containing options for the chart type similar
to those in the Chart Preferences window described above. However, the dialog box
includes an additional option for setting the chart X- and Y-axis scale.

il
Ti rAxis Title Axis Label
¥ I Visible I Visible
IArlal Black j IHS Sans Serif j IMS dans Serif j
I Bold [ Italic ¥ Bold T Halic I Bold [ ltalic
[cencerea ]

 Axis scaling

X-axis [¥ Autoscale From: [U To: |0
Requested Increment: |0

Y-axis ¥ Autoscale [rom: [0 To: |0
Requested Increment: |0

Amplification Curves -

Cycles

(" Demo Abs Quant with SYBR Green I (1)
(" Ahs Quant2nd Der
¢ Chart

-~

Restore current
level values

e Before you make any changes, you must select the level at which to apply the
changes.

In the Preference level area, select one of the following:
» Experiment name to apply the settings to all charts in the current experiment

> Analysis name to apply the settings to all charts in the current analysis (you must
have opened the menu from an analysis chart for this option to be available)

» Chart to apply the settings only to the current chart

(" Demo Abs Quant with SYBR Green | (1)
" Abs Quant2nd Der
(# Chart

The settings can be saved for only one level at a time. That is, if you make

changes at the chart level, select the analysis level and make more changes and
click Save, only the changes for the analysis level are saved. The settings for a
higher level do not override settings saved at a lower level. For example, if you
change the title color to blue at the chart level for a standard curve and save the
setting, and subsequently change the title color to green at the experiment level
and save the setting, the standard curve title remains blue; it does not change to
green.

Change text settings in the Title, Axis Title, and Axis Label boxes, as needed.
For more information, see section Specifying Chart Heading and Label Styles.

> > >
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Change the chart-specific settings (if any) in the box below the Title section.

The options displayed depend on the type of chart that was active when you opened
the dialog box. For some chart types, there are no chart-specific settings.

In the Axis scaling area, you can choose Auto-scale or set the range of units for the

X axis and Y axis and the increment size.

If you decide to set the axis scales manually, you must first deselect Auto-scale by

clicking in the related checkbox. Then you have to fill the values into the From, To and

Requested Increment fields.

> If you select 0 as the increment size, the increment size is determined automati-
cally.

» If you set an increment size so small that the labels overlap, the setting is ignored
and the increment size is determined automatically.

If you need to undo your changes and restore the previous values for the selected
level, click Restore current level values.

When finished, click Save.

Example of overriding chart preferences:

Right-click the amplification curve chart in an Absolute Quantification analysis and
select Chart Preferences.

The Chart level is selected by default; deselect Auto-scale for the X-axis, set the scal-
ing range from 1 to 50, and click the Save button to confirm the settings.

Reopen Chart Preferences, select the Abs Quant (analysis) level, deselect Auto-scale
for the X-axis, set the scaling range from 1 to 100, and save the settings.

Result: The Amplification Curve chart now has a scaling range of 1 to 50. The scaling
range for all other charts in the analysis module (e.g,, the Standard Curve chart)
is now 1 to 100.

Reopen Chart Preferences (the Chart level is selected by default), click Remove Current
Values, and save the settings.

Result: The amplification curve chart now has a scaling range of 1 to 100.

The settings for the chart level were removed, so the value for the level above

(the analysis level) is applied.

Reopen Chart Preferences (the Chart level is selected by default), and set the scaling
range from 1 to 150, click Restore Current Level Values, and close the dialog box.

Result: The amplification curve chart scaling range remains at 1 to 100, because
the 1 to 150 setting was not saved. When you click Restore Current Level Values,
the previously saved setting (1 to 100) is restored.
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14.1.6 Creating a Separate Chart Preferences Item and Making it the
Default

You can create multiple chart preference items and specify which item is to be used as the
default. You can change the default designation whenever you need to. If you delete all
instances of a chart preference item, the software creates a new default item the next time
you log in. The settings are the application defaults.

To create a separate chart preferences item and make it the default:

In your user folder in the LightCycler® 480 Software Navigator, open the
Preferences subfolder.

Select the default item for the Chart preferences and copy it: Navigate to a location to
save the item, enter a name for the new preference item, and click Save.

Open the preferences item and modify the preferences, as described in the previous
section.

To specify this preferences item as the default, click Make Default in the Preferences
editor pane.
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14.2 Using Sample Preferences

You can modify the appearance of sample lines and points for the charts of an experiment:

o In the Sample Editor action bar click Configure Properties. The Configure Sample Editor
Properties dialog is displayed.

rAvailable properties- rTable order- rWell order-
Description | Table | well | Color Sanple Hame
[Py Replicate of Semple Type

Sample Name Concentration
Sample Type
Concentration

Color

[}

- Replicate of
~Sample Name
- Subsets
Notes
‘Sample ID
~Sample Frep Notes
| Target Nawe
Zample preferences
SWidth
~Line Style
" Point Style
Color Compensation
“Dominant Channel
Endpoint Genotyping
. EndPt Sample Type
EndPr Genotype
implification Analysis
~Sample Type
- Concentration
Cp Low
“Cp High
“Melt Geng
. Melt Geno Sawple Type
Melt Geno Genotype
Relative Ouantification
~Target Type
. Combined Sewple and Target Typ

Efficiency

Gene Scanning
~Scanning Sawple Type
. Scanning Genotype

OOo0gooogoogoorErEOoOfOdgooogooooo®
OoyooogoopoorrEOoopogooopdoooo=oOE

o In the Available properties list, select or deselect the following properties in the Sample
preferences category to be displayed in Table View and/or Plate View.

> Width

> Line Style

» Point Style

The selected properties are displayed in the corresponding Table order or Well order
list.

e (Optional) Select a property in the Table order or Well order list and click the . or .
button to change the order of the properties.

o Click . to close the Configure Sample Editor Properties dialog. The properties are
displayed in the Table or Plate View according to your selection.

° The property selection is saved with the experiment.
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To modify the sample preferences for an experiment:

o To change the default color for a sample, click the colored square next to the sample
name in the sample list to open a color palette.

Select a color and click OK.
The changes are applied to all selected samples.

o To change the default sample name, click the sample name, and type a new name.

The default sample name is applied to new experiments; existing experiments are not
affected.

To change the line style used for the sample, click in the Line Style column, and select
a new style from the pull-down list.

For example, you can select a dashed line instead of a solid line.

| Line Style

DashDotDot
Clear
InsideFrame

To change the line width, click in the Width column, and enter a new width.

If you prefer to see a sample line as a string of measurement points, click in the Point
Style column, and select a style from the pull-down list. (If you prefer solid lines, leave
the Point Style set to “Nothing”.)

Click . in the Global action bar to save your settings.

To view the charts in the Analysis window with the corresponding properties, select
Sample preferences’ settings in the Legend Property Selector. =

0o 00
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14.3 Specifying User Preferences

User preferences specify the following:

P Default directories for importing files and exporting LightCycler® 480 Software files

P The default database folders in which to save LightCycler® 480 Software items, such as
experiments, macros, and queries

P Chart and sample preference items to apply as the default, when multiple instances of
a preferences item are available

To specify user preferences:

o In your user folder in the LightCycler® 480 Software Navigator, open the
Preferences subfolder, and double-click User preferences.

o To specify import/export directories, select the Import/Export Path tab (if not currently
selected).

In each box, type a directory path on your local computer or click the J button,
navigate to a location on your local computer or the network, and click OK.

Import/Export Path | Database Folders |

Impaort from: |c: \ Progr amnel, Foche Lightye lerdB04 Bin .

Export to: |c: \ Progr amme’, Rochel LightCyc lerds0tBin .

e To specify default folders, select the Database Folders tab.

In each box, type the path for the folder location in the Navigator or click the _| but-
ton to navigate to a location on your local computer or the network. Select a folder,
and click OK.

ImporvEsport Path | Database Folders |

Experiments: System Adwin/Experiments/

Special Data: System Adwin/Special Data/

Color Compensation:  [Svsten idmin/Special Data/ccc/

Standard Curve: System Admin/Special Data/Std Curve/

Melt Standards: System Adwin/Special Data/Melt Sta/

Queries: System Adwin/Special Data/Query/

Templates: [#vsten adwin/T

Laces/
Macros: [svsten sanin/macros ’

o Click . on the Global action bar to save the experiment with the new settings.

° These settings will be applied next time you open an experiment.
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15 Administrative Tools

Administrative tools are accessible via the Tools dialog. Open the Tools dialog by clicking
the [ button. The Tools dialog has a Navigator on the left that lists the available options
and an Editor pane on the right.

E User kcoess rLog Files
Current Password |Include | Name \ Size | Date / Time | Delete |
-Users and Groups ﬂ HTG1_Eventlog.xml 240,541 26.09.2007 15:58:00

i System Settings
Report Settings

[ Matabase Information

-~ View Logged In Users - =
P Update Ouery Engine rM 9 List:
----- Clean-up Database Date / Time | Type | I | Short Description =
Instruments B| 26.07.2007 17:09:01 Error o The HTC device failed to transition tc
Detection Formats 26.07.2007 17:23:23 Warning 7000 At least two active channels are neces
26.07.2007 17:44:37 Warning 100 Cannot find a user with the login name
26.07.2007 17:44:55 Harning 100 The supplied password does not match v
26.07.2007 17:45:21 Warning 100 The supplied password does not match v
2A.N7.20N7 17:45:3A WarninT 1nn The =munnlied nassward daes nan manrh ol
r Details ]
Time 26.07.2007 17:09:01 Type Erro Severity Un ID o

Description The HTC device failed to transition to Connected!
[timed out after 60,00 sec., current state is Connecting]

Details The HTC device failed to transition to Connected! 3
[timed out after 60,00 sec., current state is Connecting)

Exception "EController” raised at address 03CO67FS in thread

00000300

The administrative tools allow you to perform the following:

P User Access: Manage user access, which includes managing user passwords, user and
group accounts and general system settings

Report Settings: Define settings for the report
Error Log: View the error log

Database Information: View the database status and manage the database

vVvyyvyy

Instruments: Manage the connection settings to LightCycler® 480 Instruments, view
the operation log and view the self-test

P Detection Formats: Define detection formats

Access to the administrative tools modules is dependent on your user role.
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15.1 Managing User Access

To use the LightCycler® 480 Software, you must have a user account in the LightCycler® 480
Software database. User accounts have different levels of access to the software, depending
on the role assigned to the account and the groups to which the account belongs.

This section explains the function of user accounts, roles and groups and explains how
to manage these aspects using the LightCycler® 480 Software User Management tool. The
section also explains how to change a user password. Read this section if you are respon-
sible for creating or modifying user accounts or if you want to understand the privileges
associated with your account. Read the section on passwords if you need to change your
password.

@ Your own user account must have the Local Administrator role to use the User Access
tool.

Setup an additional administrator user to manage users and groups and to enable a
disabled access to database.

15.1.1 Understanding User Accounts

A user account provides access to the LightCycler® 480 Software. The user account specifies
the user’s login name and password and defines the user’s level of access to the software.

When you create a user account, you must assign it a role. The role determines the tasks
the user can perform using the software. For more information, see section Understanding
Roles. You can also add a user account to one or more groups. Users in the same group
have access to the objects belonging to group members. For more information, see section
Understanding Groups.

Each user account has a default folder in the LightCycler® 480 Software Navigator labeled
with the user’s full login name, with several default subfolders. The user’s default folder
and subfolders cannot be deleted, renamed, or moved. However, each user can create
additional folders underneath the default folders.

A user called “admin” (for System Administrator) is created automatically when
LightCycler® 480 Software is installed. The admin user has the Local Administrator role
and creates other user accounts. The admin account cannot be edited or disabled.

Once a user account has been created, it cannot be edited or deleted in a traceable database.
A user account can, however, be made inactive by the Local Administrator. An inactive
user account cannot have a role and cannot be assigned to a group.

15.1.2 Understanding Groups

A group is a collection of user accounts. The members of a group have access to objects
belonging to any group member. For example, a group member can open any experiment
belonging to another member.

Users can belong to more than one group. A user has access to another user’s objects when
both users are members of at least one group, regardless of membership in other groups.
For example, if user Bob belongs to Groups A and B, while user Susan belongs to Groups B
and C, both Bob and Susan have access to each other’s objects because both are members
of Group B. The level of access a user has to objects belonging to others is determined by
the user role assigned to the user account. For more information about user roles, see the
next section.
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Setting up a user group is especially important if several Expert Users access a common
remote database from several individual control units or data workstations connected
via a network. If you want to share database objects and use them on different control
units or data workstation within the network, all Expert Users that require this access
must be member of one group. For details on accessing a remote database see section
Setting up a Client/Server Network.

15.1.3 Understanding Roles

Each user account is assigned to one and only one role. The role determines the user’s
privileges. There are three roles:

» Standard User
P Expert User
» Local Administrator

Roles cannot be created or deleted, but certain access privileges can be enabled or disabled
for each role. For more information, see section Working with Roles.

° It is possible to have multiple Standard Users, Expert Users and Local Administrators.

15.1.4 Privileges of the Standard User Role

Standard Users can do the following:

Change their password
View experiment data and print reports

View experiments and folders in the navigator

Use macros

Import and export data in the navigator

Include and exclude samples from the analysis if enabled by an administrator
View database information

View the instrument tool and the login history tabs tool

Edit the run and analysis notes field

Edit sample name

VVvVyVYyVvVVVVvVvYVYyYVYYy

Customize settings for report

Standard Users cannot do the following:

P Change experiments, except as noted below
P Change the instrument tool
P View detection formats and report settings under tools

P Save objects, macros or templates.
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15.1.5 Privileges of the Expert User Role

Expert Users can do the following:

P Change their password

P Use the Run programming module to create and execute experiments, including the
following:
P Use the Sample Editor, Property Editor, and Property Viewer

P Use the Subset Editor
P Add an analysis to an experiment and edit all analysis settings
P Apply and create templates and macros

P Create standard curves and Color Compensation objects

\4

Create experiment macros

P Create all other objects and open, copy, execute, modify and move any of their objects;
for experiments, this includes modifying sample information, adding an analysis to
the experiment, including and excluding samples from the analysis, and using the
analysis toolbar to change any of the analysis settings

» Rename their non-default folders and objects

v

Open, copy, and execute objects owned by the Local Administrator

v

Open, copy, and execute objects owned by other Expert Users who are members of the
same group

View and copy items from the Roche folder

Delete their non-traceable objects, if enabled by the Local Administrator

Create and execute queries
Change their preference settings

Manage detection formats when enabled by an administrator

vVvyYvYyVvVvyye.sy

Access the instrument tool and add an instrument

Expert Users cannot do the following:
P Create, delete, move, modify, or rename objects belonging to the Local Administrator
or other Expert Users

P See the folders or objects belonging to Expert Users who are not members of the same
group

P Delete, move, or rename default folders (including their own folders)
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15.1.6 Privileges of the Local Administrator Role

Local Administrators can do the following:

P Everything that an Expert User can do
P Use the Run programming module to create and execute experiments

P Create and use existing templates and macros to execute experiments and analyze
results

P Create all other objects and open, copy, execute, modify, delete, and move any of their
own objects (modification rights include modifying sample information, adding an
analysis to the experiment, and using the analysis toolbar to change any of the analysis
settings)

P Open, execute and copy items belonging to other Local Administrators

v

Open items in the Roche folder

P Create system folders that are owned by the Local Administrator but can be read by
all users

P Create, open, copy, execute, modify, delete and move objects in folders belonging to
Expert, or Standard Users

P Use the User Access tool to manage users and groups; for more information, see section
Managing Users, Groups and Roles.

P Maintain the database (update, reindex and cleanup)

P Activate the following access privileges for roles:
P For Roche Users: The ability to access objects owned by the Local Administrator

P For Expert Users: The ability to delete non-traceable objects owned by the user
and to edit detection formats

Local Administrators cannot do the following:

P Delete or deactivate the admin account
P Modify or move objects in the Roche folder

P Move, copy, or modify objects owned by other Local Administrators; for example, one
administrator cannot copy objects into another administrator’s folder

P Delete, move, copy or rename default folders (including their own default folders)
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15.1.7 User Access to Objects

The access rights to certain objects (experiments, folders, templates, preferences) in the
LightCycler® 480 Software database are defined by the user role. Access to each kind of
object is regulated by specific kinds of permissions. The following table lists user access
rights to database objects:

For an experiment, there are six kinds of permissions:

P Read — View the experiment in the navigator, open the experiment, and export the
experiment to a file

» Move — Move the experiment from one folder to another

P Modify — Make changes to the experiment

P Execute — Execute the experiment on an instrument

P Rename — Change the experiment name

P Delete — Delete the experiment from the database

Type of User Can perform the following actions in ...

Traceable Database Research Database

Admin Experiment owner Read, Move, Modify, Execute ~ Read, Move, Modify, Execute,
Delete, Rename

Administrator in same group  Read Read, Delete
Administrator not in group Read Read, Delete
Expert user in same group Read Read
Expert user not in group Read Read
Standard user in same group  Read Read
Standard user not in group Read Read
Expert Experiment Owner Read, Move, Modify, Execute ~ Read, Move, Modify, Execute,

Delete, Rename

Administrator in same group  Read, Move, Modify, Execute ~ Read, Move, Modify, Execute,
Delete, Rename

Administrator not in group Read, Move, Modify, Execute ~ Read, Move, Modify, Execute,
Delete, Rename

Expert user in same group Read, Modify, Execute Read, Modify, Execute, Delete,
Rename

Expert user not in group None None

Standard user in same group  Read Read

Standard user not in group None None
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Type of User Can perform the following actions in ...

Traceable Database

Research Database

Standard  Experiment Owner Read, Move, Modify (Sample
Names only)

Administrator in same group  Read, Move, Modify, Execute

Administrator not in group Read, Move, Modify, Execute
Expert user in same group Read, Move, Modify, Execute
Expert user not in group None

Standard user in same group  Read

Standard user not in group None
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Read, Move, Modify (Sample
Names only), Rename

Read, Move, Modify, Execute,
Delete, Rename

Read, Move, Modify, Execute,
Delete, Rename

Read, Move, Modify, Execute,
Delete, Rename

None
Read

None
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Admin

Expert

Standard

For a folder, there are six kinds of permissions:

vvYvyyvVvyy

Delete — Delete an empty folder

» Rename — Change the name of a folder

Type of User

Folder Owner

Administrator in same group
Administrator not in group
Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Folder Owner

Administrator in same group

Administrator not in group

Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Folder Owner

Administrator in same group

Administrator not in group

Expert user in same group

Expert user not in group
Standard user in same group

Standard user not in group

Read — View the folder and its contents in the navigator

Copy — Make a copy of the folder in another location (copies tree but not objects)
Write — Save a new object to the folder or create subfolder

Move — Move the folder from one parent folder to another

Can perform the following actions in ...

Traceable Database

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy
Read, Delete, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Copy
None
Read, Copy
None

Read, Copy, Write, Move,
Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

None
Read, Copy

None
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Research Database

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy
Read, Delete, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy

Read, Delete, Copy, Move,
Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Copy, Write
None

Read, Copy

None

Read, Copy, Write, Move,
Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

Read, Delete, Copy, Write,
Move, Rename

None
Read, Copy

None




Administrative Tools

For templates and macros there are six kinds of permissions:

P Read — View and open in the navigator, apply to experiment, and export

» Edit — Open and edit notes and template type only

P Delete — Delete the template

P Copy — Make a copy of the template in another location

» Move — Move the template from one parent folder to another

P Rename — Change the name of a template

Type of User

Admin Template/Macro owner

Administrator in same group
Administrator not in group
Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Expert Template/Macro owner

Administrator in same group
Administrator not in group

Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Standard
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Can perform the following actions in ...

Traceable Database

Read, Edit, Delete, Copy, Move,
Rename

Read, Delete, Copy
Read, Delete, Copy
Read, Copy

Read, Copy

Read

Read

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Copy
None
Read

None
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Read, Edit, Delete, Copy, Move,
Rename

Read, Delete, Copy
Read, Delete, Copy
Read, Copy

Read, Copy

Read

Read

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move, =
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Copy
None
Read

None

N/A (Standard user can only run macros and cannot create templates)
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Admin

Expert

Standard

For a preference, there are six kinds of permissions:

Read — View in the navigator

Edit — Open in navigator and edit

Copy — Make a copy of the preference in another location

>
>
P Delete — Delete the preference
>
>

Move — Move the preference from one parent folder to another

» Rename — Change the name of the preference

Type of User

Preference owner

Administrator in same group
Administrator not in group
Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Preference owner

Administrator in same group

Administrator not in group

Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Preference owner

Administrator in same group

Administrator not in group

Expert user in same group

Expert user not in group
Standard user in same group

Standard user not in group

Can perform the following actions in ...

Traceable Database

Read, Edit, Delete, Copy, Move

Read, Delete, Copy

Read, Delete, Copy

Read, Copy

Read, Copy

Read, Copy

Read, Copy

Read, Edit, Delete, Copy, Move

Read, Edit, Delete, Copy, Move

Read, Edit, Delete, Copy, Move

Read, Copy
None
Read, Copy
None

Read, Edit, Copy, Move

Read, Edit, Delete, Copy, Move

Read, Edit, Delete, Copy, Move

Read, Edit, Delete, Copy, Move

None
Read, Copy

None
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Read, Edit, Delete, Copy, Move,
Rename

Read, Delete, Copy
Read, Delete, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Copy
None
Read, Copy
None

Read, Edit, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

Read, Edit, Delete, Copy, Move,
Rename

None
Read, Copy

None




Administrative Tools

Admin

Expert

Standard

Standard objects include standard curves, melt standards, and Color Compensation

objects.

For a standard object there are five kinds of permissions.

P Read — View in the navigator

P Rename — Change the name of the standard object

» Delete — Delete the standard object

» Copy — Make a copy of the standard object in another location

» Move — Move the standard object from one parent folder to another

Type of User

Standard object owner

Administrator in same group
Administrator not in group
Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group

Standard object owner

Administrator in same group

Administrator not in group

Expert user in same group
Expert user not in group
Standard user in same group
Standard user not in group
Standard object owner

Administrator in same group

Administrator not in group

Expert user in same group

Expert user not in group
Standard user in same group

Standard user not in group
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Can perform the following actions in ...

Traceable Database

Read, Copy, Move

Read, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy
Read, Copy, Move

Read, Copy, Move

Read, Copy, Move

Read, Copy

None

Read, Copy

None

Read, Rename, Copy, Move
Read, Copy, Move

Read, Copy, Move

Read, Copy, Move

None
Read, Copy

None
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Research Database

Read, Rename, Delete, Copy,
Move

Read, Delete, Copy
Read, Delete, Copy
Read, Copy
Read, Copy
Read, Copy

Read, Copy

Read, Rename, Delete, Copy,
Move =

Read, Rename, Delete, Copy,
Move

Read, Rename, Delete, Copy,
Move

Read, Copy

None

Read, Copy

None

Read, Rename, Copy, Move

Read, Rename, Delete, Copy,
Move

Read, Rename, Delete, Copy,
Move

Read, Rename, Delete, Copy,
Move

None
Read, Copy

None
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15.1.8 Managing Users, Groups, and Roles

The User Access tool allows you to perform the following:

P Create, modify, enable, or disable user accounts

P Assign roles to user accounts and change role assignments:
P Research database: modify user account and role
P Traceable database: modify user password

P Create or delete user groups and assign users to groups

You must have the Local Administrator role to use the User Access tool.
To open the User Access tool:

» From the Tools navigator, open User Access, and select Users and Groups.

P The Users tab is selected by default.

Working with Users

When working with the traceable (audit trail) LightCycler® 480 Software database, a
user account can never be deleted, only disabled. In addition, the user’s full name,
login name and role cannot be changed.

To create a new user account:

o In the User Access tool, click Users and Groups. Select the Users tab (if not already
selected).

o Click New.

e Enter the user’s full name, login name and password, and select a role for the user.

Bl User Access
H Current Password

Users | Groups ‘

Tsers and Groups r Users; User

H System Secrings & Bil'whie Enter the user's full name:

- Report Settings & System Admin IBlll Thite

. Error Log

E Database Information Enter the name the user wants to log in as:
! Lview Logged In Users |B111

Update Query Engine
Enter the user's password:

Clean-up Database
|mmmm

| Instruments

L. Detection Formats Confirm the password:

|mmmm

Select the user's role:
Expert User j

Select the groups the user belongs to:

" Show users with disabled
access

- [ Access Disabled

o Check each group to which the user should be added. If no groups have been cre-
ated, you can add the user when you create the group.

Click Close.
A default folder for the new user is added to the Navigator.
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To edit, enable, or disable a user account:

o In the User Access tool, click Users and Groups. Select the Users tab (if not already
selected).

e Select the user name in the Users list. Information about the selected user is
displayed:

- User Access

Users ‘ Groups |
current Password
e — e — rUsers—————————————  ~User Bill White
System Settings & IR Enter the user's full name:
Report Settings G System Admin IEnl Thite

Error Log
O Datsbase Information
View Logyed In Users [Bii
Update OQuery Engine
Clean-up Datshase
- Instruments
Detection Formats Confirm the password:

Enter the name the user wants to log in as:

Enter the user's password:

Select the user’s role:
IExperr. Tser =

Select the groups the user belongs to:

v Show users with disabled
access

- I Access Disabled

In a traceable database the only information you can change is the password and
group membership.

To disable the user account, select the Access Disabled checkbox; to reactivate a
disabled account, clear the Access Disabled checkbox. =

You cannot disable the System Admin account.
e When finished, click Close.

Advanced Software Functionalities




328

Administrative Tools

Managing User Access

Working with Groups

When working with the traceable (audit trail) LightCycler® 480 Software database, a
user account can never be deleted, only disabled. In addition, the user’s full name,
login name and role cannot be changed.

° As an alternative to the procedure described below, you can always access the Group
window directly by double-clicking a group object in the Navigator.

To create a new group:

o In the User Access tool, click Users and Groups. Select the Groups tab (if not already
selected).

o

E-User Access

Users Groups |

. Current Password

| Users and Groups Groups —Group {empty}
i System Settings Mame: I
Report Settings
Error Log Users:
£ Datahase Information O System Admin
: I Eillwhite

. View Logged In Users
. Update Query Engine
L Clesn-up Databasze
Instrumentcs

Detection Formats

@ e

Click New.

Type a name for the group in the Name box.

To add users to the group, check the names of the users you want to add.
° You can create a group without adding users.

Click the empty group icon that was created in the Groups list to confirm your input.

If you did not add users to the group, a message asks you to confirm saving the group
without users. Click Yes.

©0 000

LightCycler 480 x|

@ ‘Group has no users. Save anyway?

The group is added to the Groups folder in the Navigator.
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To edit a group:

In the User Access tool, click Users and Groups. Select the Users tab (if not already
selected).

Select the group name in the Groups list.

Change the group name or select and deselect members of the group. You can also
assign a group to a user when you edit the user account. For more information, see
section Managing Users, Groups, and Roles.

Click the group name in the Groups list to confirm your changes.

© 000

To delete a group:

o In the User Access tool, click Users and Groups. Select the Users tab (if not already
selected).

e Select the group name in the Groups list.

e Click Delete.

A message asks you to confirm the deletion of the group. Click Yes.
The group is deleted from the Groups folder in the Navigator.

15.1.9 Working with Roles

You cannot create or delete roles, and you cannot change a user’s role assignment. You
can modify certain access rights associated with the Expert User and Roche User roles.
You cannot modify access rights of the Local Administrator role. You can also specify the
period of inactivity before a user is automatically logged off as well as the maximum login
attempts before an access is disabled on entering an invalid password.
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To set conditions for access and modify a role’s access rights:

o In the User Access tool, click System Settings. The available options are displayed in

the Editor pane:
B User Access Logout on I ivity
Current Passvord ’VIV Enabled Minutes of Inactivity before Auto Logout [15 5]
:

nd Groups

g

Disahle Access on Invalid

330

Report Sectings
Error Log

£ Database Information .

View Logged In Users
Update Query Engine

Password expiration days [30 =

-Clean-up Database

Instruments Standard User

’VIV Enabled Maximum Login Attempts ENE| ‘

Detection Formats q ’717 Includefexelude samples from analyses

~Roche

IV Access objects owned by Standard Users
[V Access ohjects owned by Local Administrators
[¥ Access objects owned by Expert Users

(-Expert User

[¥ Delete items they own

[¥ Edit detection formats

The following options are available:

| Neme ____lDescipon

Logout on Inactivity

Minutes of Inactivity

Disable Access on Invalid
Password

Maximum Login Attempts

Password expiration days

Standard User can
Include/exclude samples
from analysis

Roche can

Access objects owned by
Standard users

Roche can

Access objects owned by
Local Administrators
Roche can

Access objects owned by
Expert Users

Expert User can

Delete items they own

Expert User can
Edit detection formats

When enabled, causes users to be automatically
logged out after a designated period of inactivity.

The period of inactivity [1 — 999 min.] after which
auto logout occurs.

When enabled, causes a user account to be disabled
after a designated number of unsuccessful login
attempts.

Specifies the number of unsuccessful login attempts
[1 — 5] that causes automatic logout.

Specifies the number of days [1 — 99999] before a
password expires.

When selected, Standard Users may include or
exclude samples from an analysis.

When selected, allows Roche Users to access objects
owned by Standard Users.

When selected, allows Roche Users to access objects
owned by Local Administrators.

When selected, allows Roche Users to access objects
owned by Expert Users.

When selected, allows Expert Users to delete their
own objects.

When selected, allows Expert Users to edit detection
formats.
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o Select or deselect the available options.

In addition, check and adjust to your needs:
“Minutes of inactivity before Auto Logout”
“Maximum Login Attempts”

“Password expiration days”

e When finished click Close.

Changing Your Password

When you are assigned an account on the LightCycler® 480 Software, you receive an initial
password, which you can use to log onto the LightCycler® 480 Software the first time (you
will be prompted to change your initial password upon your first login). You can change
your password whenever you want.

To change your password:
P In the User Access tool, select Current Password.
P Enter your current password in the Old Password field.

» Enter the new password in the New Password field and again in the Confirm Password
field.

> Click Close.
° When the entries in the New Password and Confirm Password fields do not match, the

Close button is not active.

The password must contain at least six characters; one character must be a number
and one character must be upper case. Passwords are case-sensitive! Remember the
password or keep it in a secure place. Do not share your password with others!

15.2 Report Settings

Here you can define whether the Roche logo should appear on the report or not.
In the Report Settings tool you can set the appearance of the Roche logo in reports.

P Select/deselect the Show Roche Logo checkbox to set the appearance of the Roche logo
on or off.
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15.3 Error Log

All errors generated by the software are displayed in the message area, see section
Understanding the LightCycler® 480 Software Main Window. All software error messages
are recorded in several log files, which can be queried with the Error Log tool.

° If the file size of an Error Log exceeds a limit, a new file will be opened by the software.

After choosing the Error Log tool a browser window is displayed with the available log files,
message lists, and details of selected error messages. The current file is selected by default.

Tools
[ User Avcess rLog Files
t~Current Passvord ‘ Include ‘ Name ‘ Size | Date f Time ‘ Delete |
i-Users and Groups ﬂ HTC1_Ewvent log.xml 248.541 26.09.2007 15:58:00

| system Settings
Report Setctings

Databazse Information

i.View Logged In Users
| Update Query Engine M ge List
| Clean-up Datshase Date / Time | Type | D | Short Description B
Instruments P 26.07.2007 17:09:01Error ] The HTC device failed to transition tc
~Detection Formats | 26.07.2007 17:23:23 Uarning 7000 At least two active channels are neces
I 26.07.2007 17:44:37 Tarning 100 Cannot find a user with the login nsme
| | 26.07.2007 17:44:55 arning 100 The supplied password does not match v
|| 26.07.2007 17:45:21 Uarning 100 The supplied password does not match u
1 ZA_NT_20N7 17:45:3A Marnine 1nn The sunnlied nasswunrd dnes nnt march 2D
r Details: ' 5
Time 26.07.2007 17:09:01 Type Erro Severity Un ID o

Description The HTC device failed to transition to Connected!
[timwed out after €0,00 sec., current state is Connecting]

Details The HTC device failed to transition to Connected! i’
[timwed out after 60,00 sec., current state is Connecting)
Exceprtion "EController" raised at address 03C0E7FD in thread
00000Doo0

To display an Error Log file:

o Open the Error Log tool.

Click the Include checkbox in the Log Files list for the Error Log files to be displayed.
The corresponding messages are displayed in the Message List area.

e Select a message in the Message List area to display the details of this message.

|
To delete Error Log files:
o Open the Error Log tool.
e Click the Delete checkbox in the Log Files list for the Error Log file to be deleted.
|

° The currently used Error Log file cannot be deleted.
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15.4 Database Information

The Database Information window allows you to:

P Display the users logged onto the current database
P> View status of the database engine; allows updating if out of date

P Perform a batch export, optionally deleting the exported objects

Tab Usage

View Logged in Displays a list of the currently logged-on users.

Users

Update Query Displays the status of the database query engine.

Engine If updating the database is necessary, the Update button is active.

o Updating the database might be necessary after you updated
to a new LightCycler® 480 Software version. Reindex button:
When the database increases in size the time to access your
data might also increase. Use the reindex function to optimize
the organization of the data in the database thus minimizing
the access time to your data.

Clean-up This option provides two functions:

Database > You can delete selected objects from the navigator of a trace-
able database.

P> Administrators can create a database with the same structure
(i.e., users, groups, and folders) and basic content as the current
database.

Database clean up is similar to a batch export with the
difference that multiple database objects can be exported and
deleted from the database at the same time.

Although the Logged in Users and Query Engine options can be accessed by both
Expert Users and Local Administrators, the Clean-up option can be accessed only by
Local Administrators.

15.4.1 Traceable and Research Databases

LightCycler® 480 Software uses a database with an audit trail (traceable database) or a
database without an audit trail (research database).

P When working in a traceable database, you must confirm all changes to database objects
and submit a reason for the change. A traceable database does not allow experiments
and experiment-related objects to be renamed or deleted, e.g., Color Compensation
objects, external melting standards, external standard curves.

In a traceable database, experiments might even not be copied. But it is possible to
rename and delete templates and empty folders. You can also rename folders.
P In a research database you are free to change database objects without confirming the

change and without submitting a reason for your actions.

In a research database you can rename, copy or delete experiments and experiment-
related objects.
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15.4.2 Guidelines for LightCycler®480 Database Backup,

Cleanup & Compacting
Why backup, cleanup and compact the database at regular intervals?
Database backup, cleanup and compacting at regular intervals prevents database overload.

If a database is too large it can result in a loss of data and database corruption.

@ The main causes for database corruption are power loss, switching off the
LightCycler® 480 Control Unit in an unsecure mannet, or having a hard drive that is
running out of space.

There is no definitive maximum database size for the LightCycler® 480 System. A rule of
thumb is not to have databases larger than 4.5 GB in size. The reason for this is to be able
to backup the database on a single DVD.

For safety and security reasons, to best cope with a potential hard drive crash, use the
second hard drive, the D drive, for backup storage.

Although there is no automatic backup of the stored data, the LightCycler® 480 Software
Version 1.5.1 automatically saves the last 10 experiments in the following folder:

P C:\ProgramData\Roche\LightCycler480\Backup\

These are saved as *.ixo files named $RUN$xxxx.ixo and can be imported into the
LightCycler® 480 Software as described in section Iimporting Individual Files.
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Database Backup

Using Exor4

o Close the LightCycler® 480 Application Software, and right click the Exor4 icon of the
database you want to backup in the Windows task bar. Exor4 must be running at this
time.

e Select Backup Database. In the next window, assign the folder where you want to
save the database.

D Show

W Hide
v Allow Mew Connections

Backup Database

@ Shutdown

e Click Save. The database is now saved automatically with a date and time stamp.
=¥ Save As x
. X
Cul-mE S5 emom

i Name Date maodified Type

No items match your search,

Quick access

Desktop

m
Libraries
This PC

&

Netwaork

£

>
\
File name: |xDM3_R-20150611T1 1% =l Save |
Save astype: ITE::or Database (*ib) | Cancel |
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Manually

The database can also be copied manually to the backup directory using Windows Explorer.
The location of the database file is:

C:\ProgramData\Roche\Exor4\Data

o Right click the corresponding Exor4 icon in the task bar, and shutdown Exor4.

Y Show

' Hide

¥ Allow New Cennections

Backup Database

Shutdown

o Open Windows Explorer. Browse to the “database file”, and copy this file to your
backup folder. It is highly recommended to backup the database to the second hard
drive, which is installed in the control unit by default.

| = | Data -~ m} X
Home Share View ~ @
« v 4 » ThisPC > System (C) » ProgramData > Roche » Exord » Data v & | SearchData »
# Quick access ~  Name Date modified Type Size
| ] xoMms_RIB 6/11/2019 11:33AM 1B File 45,608 KB
Bl Deskton —

a =1 Manage Data (D: - o X
Home Share View Drive Tools ~ @
« “ 4 a > ThisPC 5 Data (D3 ~|©| | SearchData (D) o

> i 3D Objects A Mame Date modified Type Size

> [ Desktop [ XDMS_R-20120611T113253.18 6/11/201911:33 AM  IB File 45,608 KB
>[5 Documents

> 4 Downloads

> b Music

> [&] Pictures

> B Videos

5 i System (G

5w Data (D]

To better identify the backup file, adding a time stamp is highly recommended.

e Before restarting LightCycler® 480 Software, restart Exor4 manually by double clicking
its icon on the desktop.
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Database Cleanup (for research database only)

Database cleanup together with the Database CompactIB Tool can reduce database size of
research database. Performing Cleanup using the LightCycler® 480 Application Software
in the Tools menu, exports ixo-files from the database to a backup folder.

Login to the LightCycler® 480 Software using Admin rights.

Open the Tools/Clean-up Database window in the LightCycler® 480 Software.

Select the folder to be exported/cleaned up.

Assign the target directory in the Select target directory tab. The second hard drive D
is highly recommended for this backup.

Select the checkbox, Delete objects after successful export.

© 0000

Tools B e

BT User Access This allows the administrator to remove objects from the database.
Current Password

Users and Groups

System Settings

Report Settings Batch Export 5
Error Log L = “
& B B = T Select Folders ‘ Target Options Start | Export Status ‘ Done ‘
View Logged In Users
Update Guisty Engine - Select the types of objects to export:
Clean-up Database | Types of objects | Export file type. o
Instruments Chart Preferences Object .ixo files |
Detection Formats Macro Object .ixo fles

Calor Compensation Object Object .ixo files
Melt Standard Object Object .ixo files
LightCycler® 480 Experiment Object .ixo files
1 1.0 Leaacv Standard Curve Obiect _ixo files =]

[ Select the action to occur if an output file already exists:

* Modification Date @ 1. Do not export the object.

" Creation Date
(" 2. Replace the existing files with the exported
@ an objects. Verify each time.

Clinthelast [T 2] | oope || 3 Change the name of the exported file by

Clinthe last || 32| g !
 between [125ffs ]| I Delete objects after successful exporé
I~ Delete empty folders
and |12/31/189
T —

In LightCycler® 480 Software Version 1.5.1, the option “Delete objects after
successful export” is no longer available when running Traceable Databases.

0 Start the export/cleanup function.

Important Note: In LightCycler® 480 Software version 1.5.0, the Delete objects after suc-
cessful export option in the Cleanup Database tool, can be used for both the research and
traceable databases.

This means that the 21 CFR part 11 compliance is lost when using the Database Cleanup
function with traceable databases. For this reason, use the Database Cleanup function
only for research databases when running LightCycler® 480 Software Version 1.5.0.

Number of Databases and Number of Exor4 on the Control Unit

There is no limit to the number of databases and corresponding Exor4 installed on the
LightCycler® 480 Control Unit. Please note that only a maximum of 10 Exor4 can be run
at the same time.

It is however best not to run more than 2 Exor4 at the same time. If you do not want an

additional Exor4 to start up automatically during startup of the LightCycler® 480 Control
Unit, remove the corresponding shortcut manually from the startup folder.
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15.4.3 Database CompactiB Tool
After deleting files in the LightCycler® 480 Software or exporting files from the database
with option Delete after successful export, these files are deleted from the database, but
their allocated space within the database is not reduced. This is why the Database Com-
pactIB Tool does remove this extra space to reduce database size.
Always backup the database before running the Database CompactIB Tool!
@ Make sure the database file you want to compact has full control selected in security
settings.
I = | Data - [m] *
Home Share View b ﬂ
« => +v 1 » ThisPC » System (C:) * ProgramData * Roche » Exord » Data v @ Search Data el
Program Files (x86) ~ MName - Date modified Type Size
ProgramData | ] xDMs_RIB 6/11/201911:56 AM  IB File 45,608 KB
] XDMS RUE Propertes } 6/11/2019 718 AM B File 60,336 KB
Permissions for XDMS_R.IB *
General Securty Detalls Previous Versions
Security

Object name:  C:\ProgramData"Roche'\Exord"\Data'XDMS_R.1B

Object name:  C:\ProgramData"Roche"\Exord"\Data'XDMS_R.1B
Group or user names:

“Mheﬂticated Users Group or user names:

SR SYSTEM Autherticated Users
H& Administrators (LCCZC8428)QY \Administrators) SR SYSTEM

SR Administrators (LCCZC8428JQ "\ Administrators)

To change pemissions, click Edit.
Pemissions for Authenticated
Uszers Allow Deny | Add... | | Remove |

Full control Eem'lissions for Autherti 5
Modfy v eny
m-_e S Full control )| ~
2it Read v g O
Wite v Read & exe O
Special permissions Read [l
Write O o

For special pemmissions or advanced settings,
click Advanced. Advanced

oKk || Cance
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o Close the LightCycler® 480 Software, and the corresponding Exor4. Start the
CompactiB.exe file in the directory C:\Program Files\Roche\Exor4\Bin (operating sys-
tem Windows 7, 32-bit), or C:\Program Files (x86)\Roche\Exor4\Bin” (operating system
Windows 10, 64-bit).

| <1 Manage Bin — [m] X
Home Share View Application Tools v @
« .4 5> ThisPC » System(C) » Program Files (86) » Roche » Exord »+ Bin ~|® | SearchBin ¥
# Ouick access A Name Date modified Type Size
I Deskiop * W CompactB.exe 2/21/2)2533PM  Application 205 KB
== 1505KE
& Downloads ~ " Compact Interbase Database File ]
' D fhelient.dll 1,485 KB
ocuments * [ firebird.ms Database File to Compact 130KB
[&] Pictures * = gbak.a;a 9 [E-\ProgramDalatRocheNExord'D ataW<DMS_T 1B _| -
I Desktop gds32.dll || Backup File Directory 1,485 KB
2 LCINSTALL [Excactsexe | 10" | saxe
Temparan working Directory
[
.; This PC ID \
 Libraries
£ Network
Centrel Panel
&l RecycleBin -
Titems 1 item selected 895 KB [E{=

Show Lag & Compact X Eit

e Start the CompactlB process by clicking Compact.

e Depending on the size of the database, the process to remove extra space from the
database can take minutes. Do not interrupt the process.

o The following window will appear when the CompactIB process is completed.

@ Database has been compacted successfully.

-~

The above information window means that the database has been reduced in size. You
can start the Exor4 and LightCycler® 480 Software in the usual manner.
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15.4.4 How to Handle Databases from Software Version 1.3 or Earlier
While software version 1.5 is fully backwards compatible, some of the additional features
are not available in databases created with software version 1.3 or earlier.

P New virtual LightCycler® 480 Instrument II Instruments

P Universal CC objects

P Roche Run Templates for LightCycler® 480 Instrument II and for some applications
(Endpoint Genotyping and Scanning)

P New Demo experiments

P New filter combinations and detection formats

15.4.5 How to Handle Objects from Software Version 1.3 or Earlier

Some objects from software version 1.3 or earlier will not work with software version 1.5.
These objects should be deleted and newly created using software V1.5:

» Macros will not work

P Sample List Templates, Analysis Templates and Report Templates will not work
correctly

» Standard curve objects (Fit Points) will not work

P Auto pairing in Relative Quantification will not generate any pairs (without editing
the sample names in the Sample Editor), but existing pairs are preserved.
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15.5 Instruments

The Instrument window allows you to view information for the currently active instrument
and to change the active instrument and the used multiwell plates.

LightCycler® 480 Instrument II version with Xenon lamp:

BrEae Jeeeep Instruments [Virtual LightCyeler 450 96 Syotem 11 j.
-Current Password
PUEIIES Gl G Connection ‘ Operation Log ‘ Self Test ‘
-3ystem Jettings d ! !
~Report Settings rConnection Setting; Lamp
-Error Log Name IVlrt,ual LightCycler 480 JefSysten II Absolute Intensity ll—
[ Iatsbase Information
-View Logged In Users IP Address ID.D.D.D Operation Time (h) | 1
~Update Query Engine
IENTS |

rInstrument Setting

~Detection Formats
Plate Type  ( White Plates
[™ Barcade Enabled ™ Clear Plates

(¥ Mixed Plates {user configurahle)

LightCycler® 480 Instrument II version with LED:

I
Bl User hocess

Instruments IZS?EU j o
- Current Password

- Users and Groups Chnneciion ‘ :meﬂnﬁlug ‘ §E|f‘|‘ggt |
i System Yettings AR f Test
C ioh Settings

Report Fettings

LRI T Name [z5250
Databsse Information

| View Logged In Users IP Address |192.153.95.41
. Update Query Engine

L Clean-up Datahase Test Connection

Instruments,

5
Detection Formats L

ettings |

Plate Type (¥ White Plates

The Instruments window has the following control elements and input fields:

» Connection tab

Name Description

Instruments Select the instrument to view

Make Default Set the selected instrument the active instrument

New . Create a new instrument object and activate the connection
settings fields

Delete . (Inactive) You cannot a delete an instrument object

Edit . (Inactive) You cannot edit an instrument object in a trace-

able database. The instrument name can be edited only in a
research database.
Instrument Information Display the following:
» Instrument ID, block size and block type
» Technical information
> Excitation and emission filters
» Instrument firmware version information

By default, four virtual LightCycler® 480 Instruments (two in either 96 or 384 version)
are defined in the LightCycler® 480 Software. The virtual LightCycler® 480 Instru-
ments are required to enable programming in offline mode, since you can only pro-
gram an experiment if an instrument is installed in the LightCycler® 480 Software. If
you need to program an experiment while a real instrument is not connected, select
one of the virtual instruments in the Instruments dialog and set it as the default. For
details, see below.
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P Connection Settings area

Name Name of the currently selected instrument
IP Address IP address of the selected instrument
Test Connection Option to verify a connection to the selected instrument

P> Lamp area

Name Description

Absolute Intensity Intensity of the instrument lamp as a counter value, read
from the instrument

Operation Time Total time (in hours) the Xenon lamp has been operated,
read from instrument

Reset values after Lamp Set lamp operation time to 0.

Change @ Select the Reset Counter button only after you
have exchanged the Xenon lamp (For details, see
section Exchanging the Xenon Lamp.)

P Instrument Settings area

Name Description

Barcode enabled Enables the internal barcode reader used to read a
multiwell plate ID.

Plate Type Type of plates to be used:
White Plates, Clear Plates or Mixed Plates

Make sure the correct plate type is selected
before experiments are started.

If you select Mixed Plates, you must define the
plate type in the Overview screen before you start
a run.

The barcode of all clear plates begins with “C”
(e.g., C2345678). The barcode enables you to
check, which plate type you used in an experi-
ment.

» Instrument Information area

Name Description

Instrument ID Name of the connected instrument

Block Size Type of block cycler installed in the connected instru-
ment (96 or 384)

Barcode Enabled

Technical Information Version of the current instrument firmware
Excitation Filters List of excitation filters available in the instrument
Emission Filters List of emission filters available in the instrument
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P Operation Log tab

To view the Operation log:

o In the Instruments section of the Tools window, select the instrument name from the
Instruments list.

e Select the Operation Log tab.

e The Operation Log displays a list of the runs performed on the instrument. The log
includes basic information about each run, such as the experiment name, user name,
date of run, and number of samples (96 or 384).

Connection | Operation Log |

| User Date #of §
System Admin 23.06.2005 15:00:29 384

Syatem Rdmin 23.06.2005 15:01:15 384
New Experiment System Admin 28.06.2005 10:12:40 384
New Experiment System Admin 28.06.2005 10:13:36 384

P Self Test tab

Name Description

View Self Test Displays the most recent self test report from the instrument:

Instrument ID

Module Status

Self Test Result

Instrument Software Version =

Block Serial Number

Block Size

Block Type

IP Address

Version of controller firmware

VVVVYVYVYYVYYVYY

Print Print the most recent self test report from the instrument.

Save as PDF Save the most recent self test report from the instrument as
a PDF file.
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Defining an Instrument

To define and connect a LightCycler® 480 Instrument follow the steps described below:

Open the Tools dialog by clicking the . button.

From the Navigator of the Tools dialog select Instruments.

Next to the Instruments selection box click .

Enter a name for the LightCycler® 480 Instrument and click OK.

On the Connection tab enter the IP address of the Instrument
(default 192.168.95.41).

(Optional) Click Test Connection to test the IP address.

Click Make Default to make this instrument your default instrument.

Click Close.

©00 0600000
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15.6 Detection Formats

A detection format specifies one or more excitation—emission filter combinations. The
Detection Format tab is used to define detection formats and to specify which detection
formats are active (i.e., available to be selected for an experiment). When programming
a new experiment, you can choose detection formats to be used during the run from
detection formats previously defined on the Detection Format tab. If a detection format
contains more than one filter pair, you can choose which of the combinations is actually
applied during a run by using the Customize option, (For details, see section Programming
and Running an Experiment.)

The following default detection formats are available for the LightCycler® 480 Instrument [

filter set:

Detection Format Filter Combination Excitation Emission
Name Filter Filter

SYBR Green | / SYBR Green | / 483 533

HRM Dye HRM Dye

SimpleProbe SimpleProbe 483 533

Mono Color Hydrolysis ~ FAM 483 533

Probe / UPL Probe

Dual Color Hydrolysis FAM 483 533

Probe / UPL Probe
VIC / HEX / Yellow555 523 568

Multi Color Cyan 500 450 500

Hydrolysis Probe ]
FAM 483 538
VIC / HEX / Yellow555 523 568
Red 610 558 610
Cy5 615 670

Mono Color HybProbe Red 640 483 640

Multi Color HybProbe Fluos 483 533
Red 610 483 610
Red 640 483 640
Cy5 483 670
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The following default detection formats are available for the LightCycler® 480 Instrument II

filter set:
Detection Format Filter Combination Excitation Emission
Name Filter Filter
SYBR Green | / SYBR Green | / 465 510
HRM Dye HRM Dye
SimpleProbe SimpleProbe 465 510
Mono Color Hydrolysis ~ FAM 465 510
Probe / UPL Probe
Dual Color Hydrolysis FAM 465 510
Probe / UPL Probe
VIC / HEX / Yellow555 533 580
3 Color Hydrolysis FAM 465 510
Probe
VIC / HEX / Yellow555 533 580
Cy 5/Cy 5.5 618 660
4 Color Hydrolysis Cyan 500 440 488
Probe
FAM 498 580
Red 610 558 610
Cy 5/Cy 5.5 618 660
Mono Color HybProbe Red 640 498 640
Multi Color HybProbe Fluos 465 510
Red 610 498 610
Red 640 498 640
Cy 5/Cy 5.5 498 660

Default detection formats cannot be edited.

The Detection Format tab includes a Detection Format list, a Filter Combination Selection
area, and a Selected Filter Combination List.

D ion Formats: —Filter Combination Sel
Active ‘Name S
SYBR Green I / HRM Dye Emission
I SimpleProbe E 486 510 580 610 640 660
Mono Color Hydrolysis Proke / UPL Proke X440 o (@ (@ @ O
m c
Dusl Color Hydrolysis Prokhe / UPL Proke o
H i
3 Color Hydrolysis Probe t w50 O 0000
L 4 Color Hydrolysis Probe a 498 [ [ E ==
Mono Color HybProbe t
Multi Color HykProbe I 530 0O 0O oo
— 0
"0 0O OO O
~Sel | Filter Combination List
Excitation | Emission Name Melt | Quant Max Integration
Filter Filter Factor | Factor | Time (Sec)
440 455 Cyan 500 1 10 1
498 580 FAM i 10 2
533 610 Red 610 1 10 2

The Detection Format list is used to manage detection formats. It has the following control
elements:
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Name Usage

Active Select the Active box to make the detection format listed on the
corresponding row available for use in the software.

Name Click the name entry of a detection format to change the name.

New Activate the next available row in the Detection Format list to enter a
name for a new format.

Copy Copy the selected detection format.
Rename Activate the currently selected detection format name for editing.
Delete Delete the currently selected detection format.

Detection formats that are displayed as shaded in the Detection Format list cannot be
edited (e.g., all Roche default detection formats).

For the detection format selected in the Detection Format list, the Filter Combination
selection area displays a grid of emission and excitation filter names, with a checkbox for
each possible combination. Select checkboxes for the emission—excitation combinations
to include them in the currently selected detection format.

Valid (i.e., selectable) filter combinations are those for which emission wavelength
minus excitation wavelength is > 40.

Details of the selected emission—excitation filter combinations are displayed in the Selected
Filter Combination List below the Filter Combination selection area:

Name Description

Excitation Filter Display the excitation filter value

Emission Filter Display the emission filter value

Name Enter a name for the filter pair

Melt Factor Multiplication factor to be applied to the filter pair for melt analysis

(when the dynamic integration time mode is selected on the
Customize Detection Formats dialog).

Quant Factor Multiplication factor to be applied to the filter pair for quantification
analysis.

The Quant Factor represents the fold signal stroke from the initial
background fluorescence to plateau phase (when the dynamic
integration time mode is selected on the Customize Detection
Formats dialog).

Maximum The maximum integration time that can be used for this pair when
Integration Time the dynamic integration mode is selected in the Detection
Format Definitions dialog box. (For details, see section Running an
Experiment.)
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To define a detection format for a new fluorescent dye:

o Open the Detection Formats tool.
Click New.
e Set your filter combination selection.

e Set the Quant Factor to a value of “20” (to make sure not to exceed the dynamic range
of the camera system) and the Melt Factor to “1.2” (if melting curves are run).

The Melt Factor can be kept at “1.2" if decreasing fluorescence is expected during a
melting ramp. If fluorescence increases during melt (which is not relevant for Roche
probe formats), start with a Melt Factor of “20”.

Start the run and use the Dynamic Integration Time Mode.

In the Experiment module analyze the raw data on the Data tab using the Fluores-

cence History chart. Perform the following steps:

» Determine the background fluorescence of the first 5 cycles and the plateau fluo-
rescence of the last 5 cycles.

» Calculate the maximum factor of fluorescence dynamics (= plateau/background
fluorescence) and multiply by 1-2 (as safety range for higher fluorescence dynam-
ics in later experiments) to obtain the Quant Factor.

e The integration time per filter combination can be set between 10 msec — 10 sec. All
detection formats supported by Roche require a maximum integration time < 2 sec.
This should be taken as a starting value for all new detection formats. Only if very
noisy data are obtained, the maximum integration time should be extended.

15.7 Setting the Plate Type

Two types of multiwell plates are available for the LightCycler® 480 Instrument:

P White plates
P Clear plates.
Use only the PCR multiwell plates recommended in this Operator’s Manual.

Use the clear multiwell plates only with recommended formats, hydrolysis probes and
SYBR Green 1. Setting the Clear Plates option disables the built-in plate detector in the
block cycler unit. For details see section Description of the Detection Unit.

The Local Administrator is responsible for the correct setting of the multiwell plate used
(see section Connection tab). If experiments are to be run with both type of plates, the
Local Administrator must ensure this setting in the Connection tab. Only the Mixed Plates
setting enables the user to configure the used plate for the actual experiment.
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16 Diagnostic Tools

16.1 Instrument Problem Report

LightCycler® 480 Software includes the Instrument Problem Report as a diagnostic tool
to monitor and report LightCycler® 480 Instrument performance: In the case of an
instrument problem you can export an Instrument Problem Report (*.ipr) and forward it
to your support representative. The Instrument Problem Report object contains error log
and operation log information as well as the experimental data of the source experiment.

To export an instrument problem report:

o Select the object (experiment, macro, etc.) which caused the problem in the Navigator
window. The Problem Reporting button in the Action bar is enabled.

o Click the Problem Reporting button.

e The Problem report window opens.
1ol

The following information will be included in this problem report:
-Demo Abs Quant with SYBR Green | (1)

_HTC1_Eventlog.xml

_ SyniEventLog.xsl

- Notes written below.

| )

L — ) P

+
+

Filename |C:%Dokumente und Einstellungen’hdministratoriDesktophFro -

Enter additional notes describing the problem into the Notes field.

In the Filename field, a default file destination and name is listed. Click Browse if you
want to use a different file destination or name.

© 006

Confirm your entries by clicking the . button and save the Problem Report as an

*ipr file.

° In case the problem report generation fails, it is recommended to close and
reopen the experiment and the software before creating the problem report.
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16.2 Error Log

All errors generated by the software are displayed in the message area, see section
Understanding the LightCycler® 480 Software Main Window. All software error messages
are recorded in several log files, which can be queried with the Error Log tool.

To display an Error Log file:

o Right-click in the Message Area of the Overview window.

e Click Show log in the context menu.
The Error Log Viewer window is displayed.

isis
Lag Fil

| Include | Name | Size | Date / Time | Delete |
O HTC1_Event log. sl 250.693 27.09.2007 14:24:16

= =

Message L

0

| Z26.07.2007 17 Varning 7000 At least two active channels are necessary for an Endpoint G
|| 26.07.2007 17:44:37 Varning 100 Gannot find a user with che login name "7

|| 26.07.2007 17:44:55 Varning 100 The supplied password does not match user admin!

[] 26.07.2007 17:45:21 Tarning 100 The supplied password does not match user admin!

[ 26.07.2007 17:45:36 Tarning 100 The supplied password does not match user admin!

[| #0.07.2007 oe:13:24 Varning 1800 Unable to comnect to Exor at location "localhost:Z04517!

[| e0.07.2007 oe:30:48 Varning 100 The supplied password doss not match user admin!

[| e0.07.2007 oe:31:00 Varning 100 The supplied password doss not match user admin!

|| 90.07.2007 oe:31:58 Varning 100 The supplied password doss not match user admin!

[| 30.07.2007 o8:32:17 Varning 100 Your sccess has been dissbled, contact the system administrs
|| 30.07.2007 os:33:15 Varning 100 T G D e chadhiad, caneen e S el
= ca|

Time 26.07.2007 17:09:01  Type Error Severity Unknown 1D O

Description The HTC device failed to transition to Connected!
[timed out afrer 60,00 sec., current state is Connecting]

Details The HTC device failed £o transition to Connested! i’
[timed out after 60,00 Sec., CUrrent state is Connecting]
Exception "EController” raised at sddress D3C067F9 in thread 00000DO0

Exception stack: =

Click the Include check box in the Log Files list for the Error Log files to be displayed.
The corresponding messages are displayed in the Message List area.

o Select a message in the Message List area to display the details of this message.

° Exporting the log files can be done manually: Location:
C:\ProgramData\Roche\LightCycler480\Bin\Logs\

To delete Error Log files:

o Right-click in the Message Area of the Overview window.

o Click Show log in the context menu.
The Error Log Viewer window is displayed.

e Click the Delete checkbox in the Log Files list for the Error Log file to be deleted.

° The currently used Error Log file cannot be deleted.

16.3 Self Test

In the Instruments section of the Tools window you can view, print or save the most recent
Self Test information for an instrument. For a description see section [nstruments.
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17 Installation and Maintenance of
LightCycler® 480 Software

The LightCycler® 480 Software consists of the application, a database, and a database
object server (called “Exor4”), which communicates with the database.

Read this section to learn more about the following topics:

Installing LightCycler® 480 Software

Starting the LightCycler® 480 Software and connecting an instrument
Saving an existing database and installing additional databases
Logging onto different databases

Replacing an existing database file

Setting up a client/server network

vVvYvyvVvVvyyypy

Removing LightCycler® 480 Software

On the LightCycler® 480 Instrument II, the LightCycler® 480 Software - including one
traceable database (XDMS_T) and one research database (XDMS_R) - is already pre-
installed.

P If you want to start the LightCycler® 480 Software on the instrument PC that has been
supplied, proceed with section Starting the LightCycler® 480 Software and Connecting
an Instrument.

P If you want to install the LightCycler® 480 Software on a separate PC, proceed with
section Installing LightCycler® 480 Software.

The LightCycler® 480 Software is pre-installed on all LightCycler® 480 PCs in the
respective default installation path:

P Roche control unit with operating system Windows XP (32-bit):
“C:\Program Files\Roche\LightCycler480”

P Roche control unit with operating system Windows 7 (32-bit):
“C:\Program Files\Roche\LightCycler480”

P Roche control unit with operating system Windows 10 (64-bit):
“C:\Program Files (x86)\Roche\LightCycler480”
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17.1 Installing LightCycler® 480 Software

The LightCycler® 480 Instrument is controlled by the LightCycler® 480 Software which
is loaded on the control unit connected to the instrument. The LightCycler® 480 Soft-
ware operates the LightCycler® 480 Instrument using the information provided with the
experiment protocol. Software installation is performed using a self-extracting installation
program. To install the software on a LightCycler® 480 Control Unit or on a non-Roche
PC follow the steps below.

Download the latest version of the LightCycler® 480 Software 1.5 from

https://diagnostics.roche.com.

ing version 1.5.

To install and run LightCycler® 480 Software on a non-Roche PC, the PC must fulfill

All previous versions of the LightCycler® 480 Software must be removed before install-

vVvvyvVvyvVvYvyyvyy

the following minimum requirements:

Processor with a minimum of Pentium 4 GHz and 3.2 GHz

Minimum of 2 GB RAM

Minimum of 100 GB hard drive

2 network cards (minimum of 10 Mbit/s)

Operating System Windows 7, or Windows 10 (32 bit or 64 bit) English Version
Graphics/Display min. 1280x1024 display resolution

CD-RW/DVD-R drive

“System Locale” has to be set to “English (United States)” or any other variant of
English

For Operating System Windows 7, go to:
Control Panel > Region and Language > Administrative > Change System Locale”

For Operating System Windows 10, go to:
Settings > Region > Additional date, time, & regional settings > Region
> (tab)Administrative > Change system locale

The LightCycler® 480 Software installation uses per default, the following location on
non-Roche PCs, depending on the system type:

P For Windows 64-bit systems: “C:\Program Files (x86)\Roche\LightCycler480”
B For Windows 32-bit systems: “C:\Program Files\Roche\LightCycler480”
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To install the LightCycler® 480 Software:

Ensure that you have the administration rights to install the software.

Copy the LightCycler480_Software_Setup.exe file to the desktop and start with a
double click. The installation process transfers files, extracts the files, and prepares
the installation wizard. The InstallShield wizard Welcome window opens. Click Next.

‘Welcome to the InstallShield Wizard for
LightCycler® 480

The InstallShield® \Wizard will install LightCycler® 480 on
your computern. To continue, click Mest

< Back Cancel |

e You are prompted to agree to the license conditions. Click Yes to proceed.

InstallShield Wizard

License Agreement

Please read the fallowing licenze agreement carsfully.

Press the PAGE DOWMN key to see the rest of the agreement.

SOFTWARE LICENSE AGREEMEMT -
Fiead the following terms and conditions of this Software License Agreement D
["Agreement"]

carefully before inztaling the LightCycler® 480 Software, hersinafter refered to as
["Saftware"]. Procesding with the installation of the Saftware 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 Softwars to achieve the intended results, and for its installation and
subzequent uze. If Licensee is not willing to be bound by the terms and conditions of this

Do vou accept all the terms of the preceding License Agreement? |f you choose Mo, the
setup will clase. Toinstal LightCycler® 480, you must accept this agreement.

InztallShield

< Back Yes Na

e In the Select Components window, select the components you want to install
(Light Cycler® 480 Software or Exor4 database or both). Both components are
selected by default. Click Next.

InstallShield Wizard

Select Components
Chooge the companents Setup will install,

Select the components you wart to install, and clear the components you do not want to
inztall.

Description

Thiz Component includes all
LightCycler® 480 Software
COMpOnents.

Space Required on C: 128596 K
Space Available on C: 13052376 K
InstalShield

< Back | Mext > I Cancel
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o Select the location of LightCycler® 480 Software: either keep the default settings to
install the LightCycler® 480 Software or browse to select a location for
installation. Click Next.

Choose LightCycler® 480 location

Please select the location for the LightCycler® 480 Software.

C:\Program Filez\RochehLightCyclerd20 Browse... |

IrstallShizld

" Destination Folder

< Back

Cancel |

e In the LightCycler® 480 icons window, select which program icons you want to create
on the Windows desktop. Deselect the icon you do not want (but at least one icon has
to be selected), then click Next.

LightCycler® 480 icons.

Please select desired LightCycler® 480 icons.

W LightCycler® 480 Program Menu lcon

IrstallShisld

< Back Mest » I Cancel |

e In the Choose Exor4 location window, use the default settings to install the Exor4

Choose Exord location

Plzase select the location for the Exard Software.

C:\Program Filez\Roche\Eord Browse... |

IristallShisld

"Destinatwon Folder

< Back

Cancel |
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o In the Exor4 database file location window, use the default settings to install the data
base or browse to select the location of the database file. Click Next.

Choose Exor4 data file location

Please select the location for the Exord data file.

C:\ProgramD ata\RochehE rordhD ata Browse... |

IrstallS hield

"Dest\nation Falder

Cancel |

< Back

e Select whether you want to install
» an existing database (if any). The names of existing databases are displayed
P> a new traceable database
» a new research database.
For detailed information about traceable and research databases see section
Database information.

Click Next.

Select a database option

Choosze an esisting databaze, or create a new databaze’

€ XDMS_R

" Create New Traceabls Database

IrstallS higld

< Back | Meut > I Cancel
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o If you selected to install a new database in the previous step, you can enter a name
for the new database. Click Next.

Enter Text
Please enter information in the field below.

Mew Database Mame

[ristallShisld

< Back Mest » I Cancel

If the entered database name already exists, you can choose whether to use the
existing database or to create a new one with the same database name. The existing

database is maintained.

Select a database oplion _

Choose an existing database, or create a new database’

" XDMS_R

" Create New Traceable Database

IristallShisld

< Back Mest » I Cancel

@ In the Exor4 icons window, select which Exor4 icons you want to create on the
Windows desktop. Deselect the icon you do not want (but at least one icon has to be

selected), then click Next.
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m The selected components are installed. When the installation process has finished, the

Installation Complete window appears. Select Yes, / want to restart my computer now.
Click Finish.

Installshield Wizard !

InstallShield Wizard Complete

Thiz system needs to be rebooted in order to establish
connection to database

& Wes, | want o restart my computer now.

Mo, | will restart my computer later

Remave any disks from their dives, and then click Finish to
complete setup

< Back | Firish I Cance
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17.2  Starting the LightCycler® 480 Software and Connecting
an Instrument

This section describes how to start LightCycler® 480 Software the first time and how to
connect a LightCycler® 480 Instrument to the software.

After the start,

» for operating system Windows 7, wait until the operating system password window
appears.

» for operating system Windows 10, press any key and then:
Select login and password:

> Login: operator

» Password: LC480

Click OK.

Using operating system Windows 10, you will be prompted to change your initial
password upon your first login.

e Switch on the LightCycler® 480 Instrument.

e Double-click the LightCycler® 480 Software icon on the Windows desktop.

o Log in to the software using the “admin” user name and “LightCycler480” as the initial
password.

x
User name: ak—ladmin
Eamnrd: *Iwwﬁwwn-n-wwn-wwﬁﬁ
Log on to: -*Iﬂy Computer j

Log on to: Select the database you want to log on to. For detailed information see
section Logging onto Different Databases

° By default there are 2 databases preinstalled: one traceable and one non-trace-
able (research) database. Please select the database you want to log on to.

> > >
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e > A message appears telling you that you must change the password now.

LightCycler® 480 x|

Your password has expired. You must change your password

hefore you can login.
> Click @

» Enter your current password in the Old Password field.

» Enter the new password in the New Password field and again in the
Confirm Password field.
> Click @
° When the entries in the New Password and Confirm Password fields do not
match, the button is not active.

The password must contain at least six characters; one character must be a
number and one character must be upper case. Passwords are case-sensitive!
Remember the password or keep it in a secure place.

e Open the Tools window by clicking the . button.

0 » In the Tools navigator select Instruments.

Tools

B User Access

Current Password

- Taers and Groups
E----Ss,rstem Settings
- Report Settings
- Error Log
F Database Information
?mUiew Logged In Users
?~Update Cuery Engine

. Clean-up Databhase
B Instruments

-~ Detection Formats

» The Instruments window will appear.
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o > Next to the instruments selection box click .
» Enter a name for the LightCycler® 480 Instrument, and then click .

Be aware that you use the identical name for the same LightCycler® 480 Instru-
ment when working with more then one database. Otherwise the active instru-
ment will not be set as default any more when changing the database.

LightCycler® 480 Instrument |

Edit Name:

» In the Connection Settings tab enter the IP Address “792.168.95.41"

C ion Settings:

[Lcasn

Name [reaso

IP Address [192.165.95.41

» Click Test Connection to test the IP address and to establish a connection wiathe
instrument. The message “Test Connection succeeded’ should appear. Click &2,

» Click the Make default button.
» Close the Tools window.

Alternatively, if you do not want to connect the LightCycler® 480 Software to a
real instrument, select one of the four virtual instruments (either for 96- or 384-
well format) and make it the default

0 » Open the Tools dialog box again, then select /nstruments.

» Check if the instrument serial number is visible in the field /nstrument ID. If yes,
the instrument is correctly installed

@ In the Tools navigator, select System Settings. The system settings window will appear.

—Logout on Inactivity
¥ Enabled Minutes of Inactivity before Auto-Logout |15 Ev

r Disable Access on Invalid P d
¥ Enabled Maximum Login Attempts |3 Ev
rP d

Password expiration days |3D 5'

P The settings for Maximum Login Attempts and Password expiration days might be
changed if inappropriate.

Close the Tools window

Q Click the Exit button . to exit the LightCycler® 480 Software.
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17.3  Saving an Existing Database and Installing Additional
Databases

Save a copy of your database routinely for backup purposes. Before saving the database,
make sure the size of the database is equal to (or less than) 700 MB, the capacity of one
CD or 4.5 GB corresponding DVD, dependent on your system. To check the size of your
database, proceed as follows:

@ Be aware that the size of experiments in a traceable database and therefore the size of
the complete traceable database is enlarged compared to software 1.3 or earlier. This is
due to precalculations performed automatically after a run is finished (to speed up
subsequent analysis calculations) which are saved in the revision history of each ex-
periment. Thus, the experiment size within a traceable database might exceed 10 MB

Consequently it is recommended to check the size of a database regulary and save a

copy of the database when being useful. Make sure the size of the database does not
exceed 4.5 GB when saved to a removable DVD.

To check the database size:

o In Windows Explorer, select C:\ProgramData\Roche\Exor4\Data. (The location of the
database corresponds to the setting during installation; it may vary depending on what
you entered during installation of the database file. See also section /nstalling LightCy-
cler® 480 Software.)

o Right-click the database (*.IB) you want to check. From the menu, select Properties
and read the size from the corresponding menu item.

° When you need to compress the database file (e.g., if the database has exceeded the size =
of 700 MB (CD) or 4.5 GB corresponding DVD), you can use the CompactIB tool.

To compress a database file:

Shutdown all running database engines by right-clicking the Exor4 icon in the system
tray and selecting Shutdown.

Select the database you want to compress in the Windows Explorer under C:\Program
Data\Roche\Exor4\Data. (The location of the database corresponds to the setting
during installation; it may vary depending on what you entered during installation of
the database file. See also section /nstalling LightCycler® 480 Software.)

Right-click the database you want to compress. From the menu, select Properties and
select the Security tab. Check the Allow box for Full Control and Modify for all existing
groups or user names. Click OK.

In the Start menu, select Programs/Roche/Compact/B.

The Compact Interbase Database File window opens. In the Database File to Compact
box, enter the directory of the database or click _| to navigate to a location, and click
Open.

Click Compact to start the process.

© 06 0 00
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To save a database file:

o Shutdown the Exor4 by right-clicking the Exor4 icon in the system tray and selecting
Shutdown.

e Save the database (*.IB) on a CD by using the CD record software on your PC.

To install additional databases:

If the LightCycler® 480 Software is already installed on your computer, you can use the
LightCycler® 480 Software setup program to install additional databases:

° When installing an additional database, the Exor4 location and database file location
cannot be changed. There can be only one location for Exor4, and subsequent database
files must be in the same location as the original database was installed.

Shutdown all running database engines by right-clicking the Exor4 icon in the system
tray and selecting Shutdown.

Copy the LightCycler480_Software_Setup.exe file to the desktop and start the installa-
tion with a double click.

The Setup Type window is displayed. Select Install a database file, and click Next.

Setup Type
Choose the setup type that best suits pour needs.

Please select an option.

" Irstal & database file.

" Uninstall LightCycler® 480 and Exard.

< Back | Mext > I Cancel
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o Select whether you want to install
» anew traceable database
P a new research database
» an existing database (if any). The names of existing databases are displayed.
For detailed information about traceable and research databases see section
Database information.

Click Next.

nstallShie

Select a database option

Choose an existing database, or create a new database’

 #DMS_R
 #DMS_T
" Create New Traceable Databass

" Create New Research Database

Install5 hield

< Back I Next I Cancel
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Saving an Existing Database and Installing Additional Databases

e The software prompts you to name the new database. Enter a database name, and
click Next.

InstallShiel

Enter Text
Pleaze enter information in the field belaw.

New Databasze Name

ADMS_T

Iristall higld

< Back L I Cancel

If the entered database name already exists, you can choose whether to use the exist-
ing database or to create a new database with the same database name. The existing
database is maintained.

InstallShield Wizar

Insi

Select a database option

A database file with this name alieady exists:

HDMS_T

' |Jse the existing database file

" Create a new database with same name

InstallShield

< Back | Next > I Cancel

e The software prompts you to enter a port number for the database. Use the default
value or enter a unique port number, and click Next.

InstallShield Wizar I |

Enter Text
Please enter information in the figld below,

The nest avaliable part number is: 20483, Please enter in desired port number or select Next
to use this value. & unique port number is required to run multiple instances of the database
engine simultaniously.

20483

InstallShield

< Back Mext > I Cancel
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Saving an Existing Database and Installing Additional Databases

o Select the location for program icons. These are locations from which the
LightCycler® 480 Software can be started. Deselect the icon locations you
do not want, and click Next.

Exord icons.

Pleaze select desired Exard icons.

¥ Exord Desktop lcon
¥ Exord Program Menu leon

[¥ Exord Startup Menu lcon

IristallShisld

< Back Mext > I Cancel

e A message states that the maintenance is complete. Click Finish.

InstallShield Wizard Complete

LightCycler® 480 Installer iz now finished.

Please click Finish to eit

< Back | Finish I Cancel

° The installation process installs another Exor4 icon &'y on your desktop. Before you
can log onto the new database, you must start the newly installed Exor4 service either
by double-clicking the icon on your desktop or by rebooting the system.

° Before defining an experiment using the newly installed database you need to define
an instrument. See section Defining an Instrument for details.

° Log in to tools to set up the correct user and modify the user settings accordingly. See
section Administrative Tools for details.
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17.4 Logging on to Different Databases

You can log on to an additionally installed database by selecting a previously included
database in the Log on to pull-down menu.

o Double-click the LightCycler® 480 Software icon to launch the LightCycler® 480
Software.

A login dialog box opens. Click Options to display the list of known object servers.

Xl
User name: *Iad.min
Password: *sz”“”n”n
Log on to: *IHY Computer j
List of known Datahases:
Hame | Location ‘

My Computer localhost:20451

e Click . A Database Properties window opens.

Enter a name for the database and its location.

> If the database is located on the same computer as the LightCycler® 480 software,
enter “localhost” and the port number of the database to be integrated, separated
by a colon.

» If the database is located on a remote computer, enter either the IP address or the
network name of the remote computer, and the port number of the database to be
integrated, separated by a colon (e.g., 10.127.65.190:20482).

° If the remote computer receives its IP address dynamically (via DHCP) it is best

to use the computer name.

Click @),

Database Properties |

Name INEm Database

Location [Localnost: 20462

° To find the port number for a database, point at the Exor4 icon in the system
tray, and read the object server properties, which are displayed as shown below.

Exor 4 - XML Object Server
Path = Ci\Program Files\Roche\Exor4iDatalXDMS_T.IE
Port = 20482
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The database is included in the List of known Databases and can be selected in the
Log on to box.

X
User name: *Isdmm
Password: *IMMMMMMM
Log on to: #[ieu pacapass| B
My Computer
List of known Da|
Name | Location ‘

My Computer localhost:20481

New Database localhost: 20482 .

Log on to the software using the User name “admin” and Password “LightCycler480” as
the initial password for the newly installed database.

° To remove a database from the List of known Databases select a database and
dick©. 1o change the name or location of a database click )
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17.5 Replacing an Existing Database File with a Database
File of the Same Name

You can replace an existing database file by a database file of the same name (e.g, after
reinstalling LightCycler® 480 Software). No additional Exor4 service is necessary to per-
form this task.

To replace an existing database file with a database file of the same name:

° Exit the LightCycler® 480 Software.

o Shutdown database engine corresponding to the database to be replaced by
right-clicking the Exor4 icon in the system tray and selecting Shutdown.

e Copy the database file to be restored (e.g,, from a CD) into the database directory.

Installshield Wizard i x|

Select a database option l\m
: |

Choose an existing database. or create a new database’.

= WDMS_T
" Create New Traceable Database

" Create Mew Research Database

Iristall5higld

< Back I Mext > | Cancel

The name of the database must be identical with the name of the deleted
database. Rename the database if necessary.

Start the Exor4 service by double-clicking the icon on your desktop.

Start the LightCycler® 480 Software.

° All passwords and the user structure are stored in the database and not in the
software.
If you have replaced your database with the original database from the

LightCycler” 480 Software installation package, use the initial login data:
“admin” as user name and “LightCycler480” as the password.

To log onto the restored database you must enter the user name and password for this
database.
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17.6  Setting up a Client/Server Network

Network and LIMS Support

The LightCycler® 480 System network and LIMS support capabilities consist of two fea-
tures that allow instrument connection to the laboratory network and its integration
within the automated data and sample workflow.

The network support feature enables sample data sharing between the control unit and
other PCs. The user can use the LightCycler® 480 Software through the network, using
network support to save sample data on a remote server. This makes the data available to
users working from remote PCs.

LIMS support integrates the LightCycler® 480 System in the laboratory sample and
data workflow and facilitates the remote control of the instrument. The user saves
time by remotely monitoring instrument status and starting a run with the appropri-
ate experiment parameters as soon as a multiwell plate is loaded, or also coordinate the
LightCycler® 480 System tasks with those of a robot in order to process several multiwell
plates automatically.

Network Support
A typical example of LightCycler® 480 System network topography is one or more

LightCycler® 480 Instruments connected to a remote database server. Data are stored on
the Server, and one or more PCs have access to this database server (see diagram below).

e — =

o —é—\ i

Firewall

— B
<

This configuration allows all the data to be located centrally on the database server, mak-
ing data sharing and access easier. The user provides the following elements:

P LightCycler® 480 Instruments

» Control unit with the LightCycler® 480 Software
» Database Server with database

P Customer PC with LightCycler® 480 Software
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LIMS Support

LIMS support is provided by an additional software application, the LightCycler® 480
LIMS Interface Module (LIMS software). This module replaces the standard LightCycler®
480 Software application. The LIMS software also provides software developers with the
tools to remotely connect and take control of the instrument. This makes it possible to
send commands that open the door, close the door, start experiments, and save data.

Software developers can easily program an application for directing the LightCycler® 480
Instrument and a robot to process several multiwell plates in a row. A typical example of
such a configuration has one or more LightCycler® 480 Instruments, one multiwell plate

robot handler, one database server, one scheduler, and one or several PCs (see diagram
below).

The user IT or third party company should develop the appropriate scheduler software
that is loaded on the scheduler PC to automatically execute repetitive tasks, saving consid-
erable amounts of time.

In this configuration, scheduler software sends remote commands to open the door of the
LightCycler® 480 Instrument, to load the multiwell plate from the robot hotel, to close the
door of the LightCycler® 480 Instrument, to start predefined experiments and to save the
experiment data on a remote database server.

To do this, the user will require the following:

P LightCycler® 480 Instruments

P Control unit with LightCycler® 480 Software and the LightCycler® 480 LIMS Interface
Module (LIMS Server software)

» Database Server with database

v

Robot for the automatic loading and unloading of the multiwell plate

P Scheduler: LIMS Customer PC with the LightCycler® 480 LIMS Interface Module
(LIMS Client software) and LIMS Application software

P Customer PC with LightCycler® 480 Software
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17.7 Removing LightCycler® 480 Software

Follow these steps to uninstall the LightCycler® 480 Software from your local computer.

To uninstall LightCycler® 480 Software:

o Shutdown all running database engines by right-clicking the Exor4 icon in the system
tray and selecting Shutdown.

e Copy the LightCycler480_Software_Setup.exe file to the desktop and start with a
double click. The Setup Type window is displayed.
Select Uninstall LightCycler® 480 and Exoré.

InstallShield Wizard ) x|

i
Setup Type A
Chooze the zetup type that best suits your needs A

i gl

Please select an option.

" Install 2 database file.
& Uninstall LightCpcler® 480 and Exard.

IristalShield

< Back | Mext > I Cancel

You are prompted to confirm the deletion. Click OK.

Confirm Uninstall x| =

Do wou wank ka completely remove the selected application and all of its compaonents?

K I Abbrechen |

° A message states that the /nstallShield Wizard has finished performing maintenance
operations. Click Finish.

InstallShield Wizard

InstallShield Wizard Complete

LightCycler® 480 Installer iz now finished.

Pleaze click Finizh to exit

< Back Finish I Lancel
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Maintenance

General Cleaning

Maintenance

1 General Maintenance

The LightCycler® 480 Instrument is maintenance-free.

Cleaning Instructions

Never clean the LightCycler® 480 Instrument without turning the instrument power
switch off and disconnecting the power cable.

unit, or the interior of the instrument.

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 disinfectant solution to avoid spreading contamination to labora-
tory personnel or equipment. Handling and disposal of infectious material should be
performed according to local safety guidelines.

2
ﬁ Do not poor fluids into the thermal block cycler, the compartment of the block cycler

2.1 General Cleaning

Regular cleaning of the LightCycler® 480 Instruments and accessories is not obligatory
required. If necessary, clean the housing of the LightCycler® 480 Instrument, the thermal
block cycler, and the block cycler cover with a mild commercial detergent. If necessary,
use 70% ethanol for disinfecting the instrument housing, the thermal block cycler, and
the block cycler cover.

Cleaning of the LightCycler® 480 Instrument block cycler unit: pipette into all wells 20 pl
(384-well block) respectively 125 ul (96-well block) of 70% Ethanol or Isopropanol. After
waiting 15 minutes, pipette up and down several times. Remove the liquid and let the
block cycler unit dry before using again. Follow the procedure exactly as described above
to avoid any damage to the block cycler.

2.2 Preventive Maintenance

The area around the LightCycler® 480 Instrument should be checked regularly, to
ensure that the air flow is unrestricted and that books, papers, or other supplies are not
interfering with the air flow. For detailed requirements, see section Installation.




Exchanging the Xenon Lamp

3 Exchanging the Xenon Lamp

Sufficient intensity of the Xenon excitation lamp is a requirement for optimal detection
of fluorescent signals during real-time PCR and melting curve analysis. Therefore, the
LightCycler® 480 Instrument automatically and continually measures the intensity of the
Xenon lamp. When lamp intensity falls below the minimum intensity of 2000 units or
4500 units, depending on the Detection Unit type, or reaches 1000 working hours, you
are automatically prompted by the LightCycler® 480 Software that the Xenon lamp must
be exchanged.

The Xenon lamp is available as an exchange spare part from Roche. Please contact your
local Roche representative for details.

LightCycler® 480 Instruments with LED do not allow the customer to replace the light
source. If the LED does break, please contact your local Roche representative (LED can
only be exchanged by a service engineer).

@ Use only the exchange Xenon lamp available directly from Roche
(Cat. No. 04 686 136 001).

Never exchange the Xenon lamp without first turning off the instrument and discon-
necting the power cable. Non-compliance can result in electric shock.

Before exchanging the Xenon lamp, make sure you have waited an appropriate pe-
riod of time (approximately 20 minutes) after you shut down the LightCycler® 480
Instrument to allow the lamp to cool. Directly after completion of a run, the lamp is
hot enough to cause an immediate burn.

In its cold state the lamp has a high internal pressure (as much as 20 bar). During
operation the internal pressure is around three times higher than in the cold state. The
lamp is extremely unlikely to explode but the possibility cannot be entirely ruled out.
Therefore, when handling the Xenon lamp always use the protective jacket or cap sup-
plied. When installing the lamp, remove the protective jacket or cap and always take
the following precautions: wear goggles and gloves and protect your neck (e.g., with a
thick scarf). Take the same precautions when removing the lamp.

Do not allow finger marks, grease, paint or the like to be deposited on the bulb.

The Xenon lamp does not contain any materials which are harmful to the environ-
ment so they are not subject to special waste disposal regulations. Prior to disposal, the
old lamp should be stored in their protective jacket or cap where it cannot be easily
accessed. Where possible, the lamp should be disposed off by a specialist waste man-
agement company. If this is not possible, put on protective clothing, wrap the lamp
completely in leather or thick cloth, smash the lamp, including the discharge tube, with
a suitable implement and dispose off the pieces.

o
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The steps below describes how to exchange the Xenon lamp.

o Remove the right instrument panel.

o Now you can easily move the instrument cover to the right, giving access to the lamp
unit.

Lamp unit

LightCyciersgn Q

e To access the Xenon lamp, you have to remove the lamp unit cover first. The cover is
fixed by a screw. Unscrew the cover and open it.

Maintenance




Exchanging the Xenon Lamp

o The Xenon lamp is fixed by a clip which itself is secured by a screw. Unscrew the clip
and open it.

Safety clip

Xenon lamp

Press safety clip
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e Lift the Xenon lamp out of its clamp and remove the two conductors.

A

)

-
/ l
I’ 2

(+) conductor
(-) conductor

e Install the new Xenon lamp. First attach the (—) conductor, and then the
(+) conductor.

o Complete installing the new Xenon lamp by putting it back into its clamp. Make sure
the (—) conductor points upwardly. Follow Steps 4 to 1 above exactly in reversed
order.

o @ After the Xenon lamp has been exchanged, make sure to reset the lamp
counter in the LightCycler® 480 Instrument window of the Tools menu of the
LightCycler” 480 Software. For details, see section Administrative Tools.

LightCycler”® 480 Software automatically reads and saves the lamp intensity as
the starting intensity value. During operation you will be prompted to exchange
the lamp when the minimum intensity of 2000 units or 4500 units, depending on
the Detection Unit type, is reached or 1000 working hours are reached.

A re-calibration of the instrument is not required after the Xenon lamp has been
exchanged.

Maintenance
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L Exchanging the Ventilation Dust Filters

The electronic rack of the LightCycler® 480 Instrument is cooled by ventilation. Two ven-
tilation inlets are located in the lower right corner of the right side of the instrument
(right beside the block cycler compartment) and in the back of the instrument. To avoid
any contamination of the instrument interior by dust particles, these ventilation inlets
carry dust filters.

@ The dust filters should be exchanged regularly every year. You can order exchange dust
filters directly from Roche (Cat. No. 04 686 128 001).

° Four exchange dust filters are part of the LightCycler® 480 System package.

The steps below describes how to exchange the ventilation dust filters.

0 Remove the right instrument panel to access the lateral ventilation inlet.

Block cycler door
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e In the same way, remove the dust filter carrier from the rear ventilation inlet.

i
yder e,
Natko 05015
o {

e Replace each dust filter carrier on the corresponding ventilation inlet. Reassemble the
right instrument panel.
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5 Exchanging Fuses

The LightCycler® 480 Instrument contains eight fuse types. Fuses must be exchanged by
the user when they are blown. The LightCycler® 480 System package includes 10 replace-
ment fuses for each type.

The following table provides an overview over the types and location of fuses used by the
LightCycler® 480 Instrument:

Location Labeling Amperage Consumer
Voltage (IGED
Primary fuses
High-breaking Left side of power box (when viewed FUSES LINE 2 x Line input
capacity from the instrument front side), INPUT T10A / 250V  instrument
(T 10A H / 250V) instrument exterior 2 x

g T10A H/ 250V
By,
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Location Labeling Amperage Consumer
Voltage Load

Secondary fuses
High- or Right side of power box, instrument interior =~ F1 T3.15 A/ 250V Detection unit
low-breakin _
_ 9 @ To access secondary fuses F1 - F5, T8A/250V  Block cycler
capacity remove the right instrument panel. unit
F3, F4, F5 T16A / 250V Thermal block
cycler Peltier
elements
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Location Labeling Amperage Consumer
Voltage Load

Secondary fuses

° Each of the secondary fuses F1 - F5
has a LED, which indicates its intact-
ness. If a fuse is blown, the corre-

sponding LED will be off.
Xenon lamp fuse
Instrument interior, right side of Xenon lamp 2 x Xenon lamp
module, above the lamp’s mains socket. T2.5AH /250V

@ To access the Xenon lamp fuse,
remove the instrument cover.

384

LightCycler® 480 Instrument — Software Version 1.5




Exchanging Fuses

All instruments with the serial numbers shown below will be delivered with a newly
enhanced block cycler door with fan to simplify door adjustments.

» LightCycler® 480 II, 96 Block Cycler with SN 30682 or higher
P LightCycler® 480 II, 384 Block Cycler with SN 6190 or higher

Old Block Cycler Door New Block Cycler Door

N4

|L|®J e

Maintenance

With power on, check the intactness of the fuses indicated by the LED. If a fuse is blown,
the corresponding LED will be off.

Improper use may result in damage to the system and create a risk of fire.

P Before removing a fuse, turn off the instrument and unplug the mains power cable.
P Replace only with the specified type and rating of fuse.

Procedure to replace fuses F1 to F5:

o Remove right side panel to replace fuses F1 to F5.

e Open Block Cycler Door 45° to get access to the fuses.




Exchanging Fuses

To exchange a primary or secondary fuse:

o Using a screwdriver, unscrew the cover of the fuse chamber:

Cover

o Remove the cover together with the fuse attached from the chamber.

e Exchange the blown fuse with a replacement fuse and place it back in the chamber.

e Screw up the cover again.
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Preventive Maintenance

To exchange the Xenon lamp fuse:

o Remove the instrument cover.

o The Xenon lamp fuse is located above the mains socket of the Xenon lamp module.

Fuse

Xenon lamp
mains soket

e Using forceps, press the clamps of the left and right side of the fuse holder inward.
Pull the fuse holder out of its chamber.

o Exchange the blown fuse with a replacement fuse and place the fuse holder back in
the chamber.

e Re-assemble and close the instrument cover.

Maintenance
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Troubleshooting

Appendix

1 Troubleshooting

The monitoring of an experiment and the error history records are used to support the
servicing of the LightCycler® 480 Instrument. The LightCycler® 480 Software offers a
diagnostic tool (“Problem Reporting”) to collect all parameters related to the runs per-
formed. Refer to Chapter D Software, section 13. Diagnostic Tools for more details on
generating an Instrument Problem Report.

System messages and errors which may potentially occur are listed in the tables below. For
each message the probable cause and corrective action typically required for solving the
problem are shown. Call your Roche representative for troubleshooting assistance.

@ Data derived from a run where a system message appeared should be reviewed care-
fully. If the validity of the results is doubtful, repeat the run.
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Messages in the Message Area of the LightCycler® 480 Software

1.1 Messages in the Message Area of the LightCycler® 480
Software

Timed out while waiting for
large enough buffer to resume
consuming!

An error occurred during the run!
The run will now be aborted

Experiment New Experiment
contains no acquisitions

Please activate an instrument before
setting up a new run

Dispatcher Exception: Attempted
to connect instrument xxxxxx to

a different instrument (yyyyyy) on
port HTC on 192.168.95.41. Please
choose the correct instrument in
the software, connect to a differ-
ent instrument/ port, or create a
new instrument if this is a new
instrument (hasn’'t been connected
before)!

For Windows XP:

Failed to open log file

“C:\Program Files\Roche\
LightCycler480\Bin\Logs\Instr_
xxxxxx000.log. A connected instru-
ment is already using the log file!

For Windows 7 and 10:

Failed to open log file
“C:\ProgramData\Roche\
LightCycler480\Bin\Logs\Instr_
xxxxxx000.log. A connected instru-
ment is already using the log file!

Cannot find a user with the login
name “xy”

The supplied password does not
match user xy!

The application was unable to abort
the run in a timely manner, please
save the experiment to recover any
data acquired this far. The applica-
tion may not behave as expected
until restarted!

An error occurred during the run!
The run will now be aborted

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Warning

Error

Error

Instrument disconnected /
power off during a run.

Instrument disconnected /
power off during a run

The run does not contain
acquisitions

There is no default
instrument defined.

The instrument connected
to the IP address has
changed.

The instrument is already
connected

User does not exist in
database.

Wrong password entered.

Hardware or software error
in the instrument.

Hardware or software error
in the instrument.

Reconnect / restart instrument

Reconnect / restart instrument

Select an analysis mode and an
acquisition type.

Click on “Open Tools”, goto In-
struments and set an instrument
as default.

Click on “Open Tools”, goto
Instruments and create a new
instrument, and set it as default.

Click on “Open Tools” and check
user settings under “Users and
Groups”. Define user as ap-
propriate.

Check password entered.

Save the experiment and restart
LightCycler® 480 Software.

If instrument’s status LED is
RED, restart instrument.
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Instrument Control Software Messages

1.2 Instrument Control Software Messages

Restart instrument, Error Communication Error Restart instrument.
inform Roche service with Block Cycler
Controller.
26 Restart instrument, Error Communication Error Restart instrument.
inform Roche service with Detection Controller.
36 Restart instrument, Error Communication Er- Restart instrument.
inform Roche service ror with Raw Data
controller .
46 Restart instrument, Error Communication Er- Restart instrument.
inform Roche service ror with Detection
Controller 3.
11001 Command not allowed Error The command send to a) check MWR try command
the instrument cannot be again
executed at this time. b) after error: restart
LightCycler® Software
and recover data from
instrument
c) restart instrument
10006 Wrong instrument type  Error The software is not con-  Check if you are connected
connected nected to a Light Cycler® to the correct instrument.
480 Instrument or the Contact Roche technical
instrument EEPROM is service if it is the case.
defect.
100100010 Restart instrument, Error Block Cycler Controller Check Block Cycler Controller
inform Roche service Board removed or not Board.
properly connected.
100100020 Restart instrument, Error Detection Control Mo- Check Detection Control
inform Roche service tors Controller Board Motors Controller Board.
removed or not properly
connected.
100100040 Restart instrument, Error Detection Control Con- Check Detection Control
inform Roche service troller Board removed or  Controller Board.
not properly connected.
100100050 Restart instrument, Error Data Reduction Control-  Check Data Reduction
inform Roche service ler Board removed or not  Controller Board.
properly connected.
100100080 Restart instrument, Error Controller Firmware is Restart instrument.
inform Roche service older as expected.
100100100 Restart instrument, Error Indicator Board defect or  Check Indicator Board.
inform Roche service unplugged.
100600120 Command not allowed  Warning Command cannot be If instrument status LED is
executed due to a RED, restart instrument.
[PEICES EMelE If instrument status LED is
GREEN, check multiwell plate
and repeat command.
100600130 Command not allowed  Warning Command cannot be If instrument status LED is

Appendix

executed due to a
previous error.

RED, restart instrument.

If instrument status LED is
GREEN, check multiwell plate
and repeat command.
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100800100

101100100

101100110

101400130

Warning
Error

Warning

Warning

Error

Block cycler and cover Check thermal block cycler
are not compatible. and block cycler cover.

Block cycler EEPROM Check EEPROM cable.
defect.

Wrong MWP orientation.  Check multiwell plate.
MWP was loaded during

initialization.

Multiwell plate and Check multiwell plate and
block cycler are not thermal block cycler type.
compatible.

Door is open. Close door.

Micro switch defect. Check Micro switch.
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Block temperature out of Check block cycler.

210259098

210259120

210260004

220257060

220257060

220272069

220272759

220274056

220274059

220513059

220513060

224257400

230257122

230258124

230513130

240117060

310000095

310000096

310000097

310000099

310000104

Appendix

1.3 Hardware Errors

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Synch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

range.

Electronic rack
temperature over +90°C.

Cover Heater on failed.

Init light barrier X-Axis
failed

Init LB X-Axis failed

Loading move command
failed

Loading move command
failed

Motor Z- or X-Axis not
connected

Loading blocked during
movement

Init light barrier Z-Axis
failed

Init light barrier Z-Axis
failed

MWP Detection sensor
failed

LB Ex Filter Wheel
defect.

Motor Ex Filter Wheel
defect.

Xenon lamp defect.

Camera temperature
too high.

No block inserted

No block cycler inserted.

Sensor data are not
available.

Block sensor shortcut

No block cycler cover or
not recognized.

Block inhomogeneity
detected

Hardware Errors

Check settings for
ramp rate (°C/s).

Check block cycler

cover.

Check Loading

Check Loading

Check Loading

Check Loading

Check Loading

Check Loading

Check Loading

Check Loading

Check MWP Sensors

Check Filter Wheel.

Check Filter Wheel.

Check Xenon lamp.

Check camera.

Check environmental
temperature.

Check Block

Check Block, Block
Connection.

Check Block

Check block cycler
cover heater.

Check Block
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Hardware Errors

310000107

310000108

310000112

310000115

310000118

310000145

310000146

310000147

310000148

340000050

340000060

340000067

340000080

500100850

500500420

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument,
inform Roche service

Asynch-Error

Restart Instrument, Error
inform Roche service
Restart Instrument, Error

inform Roche service

Block cycler temperature
sensor defect.

No block cycler inserted.

Sensor data are not
available.

No block inserted

Sensor data are not
available.

Electronic Rack
temperature sensor
unplugged or defect.

Fuse F5 defect.

Fuse F4 defect.

Fuse F3 defect.

Fuse F2 defect.

Camera FireWire
cable unplugged.
Camera data cable
unplugged.

Ex Motor or LB on
Optics unit defect.

Electronic Rack Fan
defect.

Camera temperature
too high.

Cover Markers not
found.

Optics cable unplugged.
LB Em Filter Wheel
defect.

Block cycler cover
markers not found.
The Reference Channel
EEPROM is not
programmed.

Appears in combination
with 230513130 (Xenon
lamp defect).

No open channel Found
TL-Slave 1.

Check block cycler.

Check block cycler.

Check block cycler and
block connection.

Check block cycler and
block connection.

Check Electronic Rack
temperature sensor.

Check fuse F5.

Check fuse F4.

Check fuse F3.

Check fuse F2.

Check Camera.
Check Optics module.

Check Electronic Rack
Fan.

Check camera.
Check environmental
temperature.

Check block cycler
cover and camera.

Check Xenon lamp.
Check Optics module.
Check Filter Parameters.

Check Xenon lamp.

Check instrument
connection.
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1.4 Roche Remote Service

Roche offers remote service support. Contact you local service representative for further
information.
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Ordering Information

2 Ordering Information

Below is a list of globally available accessories and consumables. For ordering informa-
tion, contact your local sales representative.

Roche Diagnostics provides a large selection of reagents and systems for life science re-
search. For a complete overview of related products and guides, please visit our Special

Interest Site for Real-Time PCR Systems at https://diagnostics.roche.com/

LightCycler® 480 Instrument I, 96-well 1 instrument with control unit and 05015 278 001
accessories
LightCycler® 480 Instrument Il, 384-well 1 instrument with control unit and 05 015 243 001

accessories

LightCycler® 480 Software, Version 1.5 software package including available online
LightCycler® 480 Gene Scanning
Module

LightCycler® 480 LIMS Interface Module software package available online

Accessories

LightCycler® 480 Block Kit 96 Silver 96-well thermal block cycler unit, 05 015 219 001
including block cycler cover, storage
box and loading device

LightCycler® 480 Block Kit 384 Silver 384-well thermal block cycler unit, 05 015 197 001
including block cycler cover, storage
box and loading device

LightCycler® 8-Tube Strip Adapter Plate 1 piece, adapter plate 06 612 598 001

Spare Parts (Contact your Roche Service representative)
LightCycler® 480 Ventilation Dust Filter 4 filters 04 686 128 001

LightCycler® 480 Xenon Lamp 1 lamp 04 686 136 001
(Only required for first generation

LightCycler® 480 Instruments with

a Xenon Lamp as excitation light source)

LightCycler® 480 Sealing Foil Applicator 1 piece, applicator 04 900 383 001
LightCycler® 480 Multiwell Plate 96, white 50 plates with 50 sealing foils 04 729 692 001
LightCycler® 480 Multiwell Plate 384, white 50 plates with 50 sealing foils 04 729 749 001
LightCycler® 480 Multiwell Plate 96, clear 50 plates with 50 sealing foils 05 102 413 001
LightCycler® 480 Multiwell Plate 384, clear 50 plates with 50 sealing foils 05 102 430 001
LightCycler® 480 Multiwell Plate 96, white, 50 plates without sealing foils 05 220 319 001
4 bar codes

LightCycler® 480 Multiwell Plate 384, white, 50 plates without sealing foils 05 217 555 001
4 bar codes

LightCycler® 480 Sealing Foil 1 x 50 foils 04 729 757 001
LightCycler® 8-Tube Strips (clear) 10 x 12 clear strips and caps 06 327 672 001
LightCycler® 8-Tube Strips (white) 10x 12 white strips and clear caps 06 612 601 001
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Index

3 Index

Index word page
21 CFR Part 11 Compliance 11
Abortarun 129
Absolute Quantification analysis 157

Performing MethodS . ...c.ovueueiririeicirrieictrcctree ettt 158

Using the Fit Points Method........ccocerieeieiriniciiriniccrreccerc e 166

Using the Second Derivative Maximum method........cocoeeevvncennncccnncccnnnee 164

VIEWING TESULLS 1.ttt sttt 172
Absolute Quantification experiment

Using the Fit Points method........ccoveiiiiiiiciicirccccccccecceeeeeeeeeeeeeeeaes 168
Acquisition

ACQUISIHIONS (PET PC) wervivuiirireniirieieietrtsiesetetsteset sttt sa st se et ae s es 126
Add

ADNALYSIS NOTES ottt nene 150
Adjust

TRIESNOLA .. 167
Administration folder 97

Administrative tools

OVEIVIEW ..rvuiveutrieietenteuesietetetetestesestestsbe st sbe e ebeste st sbe st sbe st ebe st ebebesessesesbentebentebensenensene 315
Administrator

Local AdMINIStrator TOLE ......cccvrueueiririeieiriririeietrisieetreseeeiee sttt 319
Advanced Analysis mode 176

Aluminum thermal block cycler

Amplification curve endpoints

ANALYSIS ovveeeeeereeeeerteeee ettt nene 212
Analysis

PerfOrTING ...cvcveeiiiiiieieiticicici et 144

REIMOVING ..ottt ettt ettt st ettt 150

RENAMUING ...cuvviiiirieiciciniieeee ettt ettt sttt b et 150
Analysis modules 143
Analysis notes

AQING oottt 150
Analysis results

EXPOTTING vttt sttt st st snne 151
Analysis steps

OVEIVIEW 1ottt ettt ettt st 144
Analysis subset 288
Analysis window 146
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Apply
COlOT COMPENSATION .eveinerreuierieieatrtrieieate sttt sttt st be ettt se st sbeseseeseenes 278
SUDSE tEMPIALE ..ottt 290
TEMPLALE ...ttt ettt sttt 133,282
ATF file 98
TIMIPOTHIIIZ ettt sttt sttt et 108
Auto pairing
Relative Quantification analysis..........cocoeoeeererereeeneeeeeeeeeeeeee e 180

Background correction range

SEULING ettt e 169
Basic Analysis mode 176
Batch export 112
Batch import 116
Block cycler cover 46,49,76
Block cycler door 48
Block cycler loading device 76
Block cycler unit 44,48
Building blocks

LightCycler® 480 INSLIUMENT.....ccvuiureiieiecieiiiieeieieiice e es 44
CCD camera 44,52
Change

GeNOTYPE Call et 226,239

SENSILIVILY SETHIE c.uvuvvereuiiriereiirieeie ettt et et 265

Variant/genotype Calls ... 266
Chart

COPYING vttt ettt ettt et ettt st s et s a et sttt et n et n et s be e enens 294

DISPLAYING. c.cvvereuiririeieattrieieetet ettt sttt sttt sttt b et 149

EXPOTHING .ttt ettt ettt st se e snen 293

EXPOSUIE HISTOTY w.cuvniieiiiciiieiciectictriecctetrc ettt ettt enene 127

FIUOTESCENECE HISLOTY ..euervrniuinirieieierieiett ettt ettt sttt 127

MENU...oiiiiitiiitcc et 149

OVEIVIEW w.viiiiiiiciiic et 291

PANNING .ttt 296

PrEfereIICES. ... vueuiurriniecieriecieteetee ettt et 291, 303

PIINTING ettt ettt 291

Temperature HISTOTY ....cccoeeiiirieinieinieircicecirctrree ettt enene 127

T PES ettt ean 127

Types Of INfOTrMATION .....ueurueuiuiuiueacee et eaes 291

ZOOIMNG ...veuiiiniiuiienintetereteret et ettt sae sttt et s et s se s st st se st st enens 149, 295
Chart data

EXPOTTING ..ttt st 294
Chart heading

SPECIYING ..ttt sttt sttt sttt sttt sttt 305
Chart label styles

SPECIEYING ..ttt 305
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Chart preferences

Overriding defatlt ........cocieiiiiiiiiiccccctcc s 308

OVerriding, eXaMPLe ...c.c.cueueuiuiieiiiiiiteeeeeeeeeeeeees s 310
Chart preferences item

[3CT 15§  T-N 311

Making it the defautlt .........cocceeeiiiiiiicccccc s 311

OPEIUING .. eviiiieniirieietttrte ettt sttt sttt sttt b et a s 303
Cleaning 375
Color Compensation 115, 143, 145, 164

APPIYING ottt 278

INSUFFICIENT 1ottt 274

SELECHIINE vttt 147

USIINIE vttt ettt et st st 271
Color Compensation analysis

OVEIVIEW .ttt 270
Color Compensation (CC) object 270

ADPPIYING ot 129
Color Compensation experiment

PerfOrTIING ...cveveieiuiieieiticicici ettt 271

RUNDNING ..ttt ettt sttt b et 275
Configure

Sample EditOr PrOPerties......coevueueiririeueuirtrinieietririesetstsiesesee st seeseseseseenes 134
Connect

LightCycler® 480 Instrument to the SOftWare ........cccoeceeeeeeeeeecereeeeeeeenene 358
Control unit 42

LightCycler® 480 INSTIUMENT ...c.cueueueeeeereieieieieieieieieieieieaeseseaeseseseseseseseseseseseeseseseseseaeaes 27
Cooling elements 49
Copy

Sample INFOrMAtION...c.cueueueeieiuiicieieieici ettt 148

Table region to the clipboard ..........ccveeicuiiriniiiininiicccc e 297
Create

Experiment from templates.........eceeerueueuireririeuereninieieerereieseeseeres et 283

INEW ODJECT vttt ettt sttt sttt sttt eee 99

RESULE SELS .t 195

SUDSEL s 288

SUDSE LEMPLALE ...cuerveeiiiicieietriei ettt ettt 290

TEMPLALE ..ttt ettt sttt 282
Crossing point (Cp) 157

Of the SAMPLE ...euiiieieiiieiee ettt ettt 158
Crosstalk 270
Crosstalk remaining

ReCOMMENAATIONS ....eueeeeirieirieieieicieitieeeeeeeieeeeeeeeeeiee e eas 274
Customize

CRATTS c.eeviiei e 303

Difference PLOt display.........ccoeeueueueueeeeeeeeeeeeeeieeeieseieieieesees e eeseeseeseaes 265

Online data diSPlay ......eeeveverereririririririrerrrrr sttt 128

REPOITaiiiiiiiiiii s 299

SAIMIPLES..c.vvveiiieicitieiti ittt 303

Appendix




Ordering Information

Cy5 53, 54
REPOTLET QY€ ..ttt ettt sttt sttt sttt 64
Cycle 125
Database
Checking the SIZ€ ..c.ceueveueeieerieieiririeicertrec ettt ettt ettt 361
ClEANINZUP wetrtvereiririeieirtrteietr sttt sttt sttt be ettt s et ae s 337
Installing additional databases .........coeveeeeereeieinriniecnnnec e 361
LOGEING Off .t 92
Logging on to a different database..........ccoeeeeeeeeeeeieeeeceeeeeeee s 366
Remote database ... s 366
Research database .........cciiiiiiiiiiiiiiicc s 333
Saving an existing database ........cocccevreeirrinicirrece e 361
Traceable database ... 333
UPAALING..etuttrtereniririeieirtrieieetste ettt ettt sttt a ettt st b et ae s 333
Database file
COMPIESSING ..ottt sttt et sttt s be et ses 361
Replacing with a database file of the same name........cococevverererererrererrrererenenene 368, 369
SAVING ettt e 362
Database handling
Software Version 1.3 or €arlier .........cccceuviieueiriiiieiiiniieeeiceceeece e 340
Database Information window 333
Database items
INAVIATION cuvveieiiieicit ettt sttt st ettt b et eae 96
Define
INSTIUMENT oot 344
MEIE PrOZIAIN ..ttt ettt sttt sttt sttt sttt b et ae s 202
Programi.....ccocoiiiiiiiiiiii s 124
TeMPETratUure tATZELS ...coveerueerreierirteiirretrieeeet ettt ettt et sae e sse et e et snesesnene 124
Deselect
SAIMIPLE .ttt sttt sttt 104, 107
Design
GenNe SCANNING ASSAY ....eveuirrerirreniireieieiesisreteret et tss et sae e sae sttt ss et sse e saessesenis 251
PCR PIIMETS....viuiiiieiiiciirieiecicitc ettt sttt sa et se st ne e snens 251
Detect
AmPlIfication artifacts......coeueuererereeucirrireetree ettt 256
Detection channels 53
LightCycler® 480 Instrument I filter set .........cocceeuririiiiiirinieciiricercceecceaes 53
LightCycler® 480 Instrument IT filter Set........couoeeiririiiieiriniiciiriccercceecceees 54
Detection format 345
Defining for a new fluorescent dye ... 348
OVETVIEW ..etnviirienieieteitetetsretesete ettt bttt a et a et sae st sesae st b et sbe e ese e esesesesnene 60
SETING ittt e 122
Detection formats
LightCycler® 480 Instrument I filter set .........cocoeueiriiiiciiiniicciiiiicccccces 345
LightCycler® 480 Instrument IT filter Set........cccoeeiriviiiiriniciiiiniiccrccces 346
Supported detection fOrMALS ........ceererirueueriririeieert ettt ettt ee
Tm Calling analysis ........ccoiicuiiriiiiiii s 204
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Detection unit 44,51
FALEET SETS..c..vvvuumimemiieieieicieieieieeeeies e eaees 29
SPECIICATIONS ettt ettt sttt sttt bbbttt s et ee 28

Detector
DEteCtiON UNIt..ucuiriieieiiirieieiiirieiett ettt ettt eae 28

Determine
FIt POINTS 1ottt 167
PCR PATAIMNETETS ...ttt et sn et sa et st sne e saene 254

Diagnostic tools 349

Display
CRATT s 149

Disposables 55

Dual-color experiment 178

Dust filter 47
EXCRANGING ...ttt ettt ettt sttt 380

Dye combinations
With universal CC ODJECt ...uovrururerureriririririeieieieieeeteteeteetee e nene 270

Emission filter 52,53

Endpoint Genotyping
Performing with PCR Read.......ccceiiiiiieieceiccrtcceececceeeeeeeeeeeeeeseseeeeeeeseaes 216
Performing with Pre/Post Read..........cccoccuviriiiiininiiciiiccnccccccs 219
ReSUlt CONIOL COMCEPL ..ueuvrviriuiirieieiiirieieittreei ettt ettt 227
TEIMPLALE ...ttt ettt sttt ettt 227

Endpoint Genotyping analysis 212
CRATES vttt 224
OVEIVIEW weniiiittnteierttst ettt ettt sttt ae ettt s b bttt bt sa bt ea s 213
PerfOrmING ....c.ceuiiiiiiciiiccc s 221
RESULES. c. vttt 223
SUPPOTted SAMPLES.....coviieieiiiiciic s 215

Endpoint Genotyping experiment
Measurement MOAES........c.ceeueueueeiiiiiieieeeeeeeeeeeeeseseeseeseeseseaseesssssessasesasasans 215

Enter
SaMPle INFOIMATION .....eiriiieiiiririeie ettt ettt 135

Enter data
IN PLAte VIEW ..ot 137
IN Table VIBW....uiiiiiiiiiiiiiciiciccccicicceiee s 137

Environmental parameters
LightCycler® 480 INSTIUMENT ...c.cueueuimreireueeeiereeeieeeieeeeeeeeeeeeeseseeeseseseseseseseeeseseaeseseseaeaeacs 26

Environmental requirements 39

Equipment
Additionally reqQUITed..........cceueveereeereeirieeeeeeeieeeeeee e 59

Error Log 332,350
Deleting fI1eS...c.cueueueueuiueuieiieieieiciciciciccieicei et 332,350

Errors
HAaTdWAre EITOTS .....cueuiuiuieiiiiirieiieieicieieeeieieeeseieeeseesesesesesesesese e asseacs 395
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Exchanging

Thermal BIOCK CYCLET .....cuvuiuiuiiiiicirc ettt eaeaes 76
Excitation

DEteCtion UNIT ...cuvviieceiiiiecie et 28

Excitation—emission filter combinations

LightCycler® 480 INStrument L.......ccccoeeeerreenireeiiirere e eeeeseseaeees 53
LightCycler® 480 Instrument IL .........ccccoveeereeiriirrrrrrereeeeeeeeeeeeeeeeeeeeesaeaes 54
Excitation filter 52,53
WaVElen@this......c.ciuciiiiiiiiicct s 29
Excitation light source 51
Exclude
SAIMIPLES ..ttt ettt sttt sttt b ettt b ettt bes 107
Exit software 92
Experiment
Creating from teMPIAtes.......covvverererererererirererereeererere et 283
PrOgramming.......ccccoeueeininiiiiiiicciiieei et et 120
TYPES Of PEIMUISSION ....eeeuerererecerecereteretete ettt ettt eas 320
Experiment macro
CIEALINZ evvvveiieeeietteteiett ettt sttt sttt sttt ettt sb et sae s 284
RUNDING ottt 285
Experiment raw data
EXPOTtING ..ttt 109
Experiment run
SEATHINIG cuvvveeiieieei ettt et ettt 128
Experiment text file 110
Export 92
ANALYSIS TESULLS ..ttt e bene 151
BatCh @XPOTt ettt 98,112,333
CRAT T ettt 293
CRATt data..eeeeceeeeeceeercere ettt 294
DITECLOTIES ..ttt st sttt s 314
EXPeriment raw data......coecececrueueeninieieeinteieecst ettt et 109, 111
Individual LightCycler® 480 Software ObJects.......ocvvururererererererererererererererererereserenene 111
Instrument Problem RePOTT.......ocuceririruciniriricierieeeesteie ettt 349
IMULEIPIE fI1ES.. ettt ettt sttt 112
ODJECE ettt sttt sttt 109
ODJECE dALA c.vveeieerererererereeerer ettt 98
Sample editor data ..c..o.euceieieueiciieiec ettt 142
Sample INfOrmMation ... ...cccocvieueiriririeccntree ettt 108, 138, 149
TADLE dALA ..eeeeiieiicececc ettt s 297
External melting standard object
SAVINIE vttt 240
External standard curve
GENETALING . ...cuiiiiuiiiiiteieit ettt et st 198
USING ittt s s 162
FAM 53,54
REPOTTET AY€...iuuuuiuiuieieiieieieicieiei ettt ettt 64
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Files

IMPOTHING ..eiuiiiiiiiiiiciiiri et 108,115

IXO ettt ettt a et e s 98
Filter

EXCItAtING. ...eivieiiiicieiiiee ettt ettt 52

OPLCAL FIIEET ottt ettt 29
Filter combination

SELECHINE 1ottt ettt sttt 147
Filter combinations

LightCycler® 480 INStrument L.......cccceeeeeeeieeeeeeeeeeeeeeeeeeeeeseseseeesesesesenes 53

LightCycler® 480 Instrument IL........cccocoeeeeeeeeeeieeeeeeeeeeeeeeeeeeseseeesesesesenes 54
Filter combinations for detection format

SELECHINEG ..vvvvvriereieieieiciei ettt 123
Filter set

LightCycler® 480 INStrument L.......ccocoeeeeeiieieniieiereeeeeeeeeeeeeeeeseeeeeeeseseseseseeeees

LightCycler® 480 Instrument IL........cccocoveeeiiiieieeiieeeeeeeeeeeeeeeseseeeeeseseseseseeeees
Fit Points

DEterMINING ...vveuiiriereiiiriiteieintete ettt ettt sttt ae et ae s 167
Fit Points method

Performing an Absolute Quantification analysis ...........c.coeeeeeeeeeereeeeeeeereenes 166

Performing an Absolute Quantification eXperiment .........c.cocoeeeeeereeeeeereerereenes 168
Fluorescein 53,54
Fluorescence chart

SPECHYING CONLENT....vveeriiieeeieieieieieieieieieieieeie e aeaes 305

SPecifying INfOrMAatiON.......c.c.eueueueueueueeieeieeieieeeeeeieee e eaes 306
Fluorescence resonance energy transfer (FRET) 61,228
Fluos 53,54
Folder

TYPES Of PEIMUISSION ...cueutiireiiririeieitntrieieatt sttt ettt sttt 322
FRET (fluorescence energy transfer) 61,228
Fuses 382

EXCRANGING ...ttt ettt ettt ettt 386

Exchanging fuse of the Xenon 1amp ... 387

LOCAtION ..ttt s 382

T P8 ettt 382
Generate

REPOTIT ettt s 299
Gene Scanning 243

High Resolution MeIting.......c.cceeueueueueueueuieemeieeeeieeieieeseseseseseseseseseseseesesesesesesesenes 244

ReSULt CONLIOL ...t 268

TEIMPIALE ... 267
Genotype analysis

TEMPLALE ..ttt sttt sttt ettt 281
Genotype call

CRaNGING ..ot e 226,239
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Genotype group

RENAMINE ..ottt 238
Genotyping 67,143
Global action bar 92
Grouping method

Melting Curve Genotyping analysis.........c.ccveeeueiriniceininiceininiieessesceseesecsenens 234
Handheld barcode reader 32
Haplotype analysis 212
Hardware errors 395
Heated lid 48
Heat-transfer technology 49
High Confidence algorithm 164
High Sensitivity algorithm 164
HybProbe probes 53,54

MOnitoring PCR ...c.ciiiiiiiiiiicincireeetctretnet ettt ettt seeenen 66
Hydrolysis probes 53,54

MOonitoring PCR ..ottt 64
Import

BatCh IMPOTT cuceeeeiiieicicieieiccee e 98,116

DAt {15 ... 98

FLES . s 108,115

MUIIPLE fI1ES..c..nneeiiieeeiciei et 116

Sample EItOr data.....ceeeeeeereeerieirieirieirieisesestsesest ettt sttt 140

SamMPIe INfOTMALION ....veveriririeeeertrirertet ettt sttt 138
Include

SAIMIPIES ettt sttt ettt et 107
Initial password 88
Insert

New thermal DlOCK CYCLer .....covueueinirieieiiriecrtrectrc ettt 80
Install

Additional databases.........ceueveueueueueurieieieieieieieieieeeeeieee e 362

LightCycler® 480 Instrument IL........cccocoveeereereerrrreeeeeeeee e eeeaeaes 40

LightCycler® 480 SOftWATE ....c.cueueueururuierreceeereecieerrereesee et eas 352
Installation requirements

LightCycler® 480 INSTIUMENT ....c.ceetruereieereereirtrieietrtreeseseesee ettt et sse e s 36
Instrument 91

D INING ettt 344

Virtual INSEIUMENT....o.eveveueeeeeieieieteeeieieeteeeeetenereteae e se e sene 119
Instrument Problem Report 349

EXPOTTING ittt ettt ettt sttt sttt 349
Instrument window 341

Integration time mode

SN coiiiiriiiiri 123
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Interfaces

LightCycler® 480 INSIUMENT ....c.cueueuimimimimireiieereeeeentieeeeeeeseeeseneeseseaeeeseseeseaeseseseaeaenes 27
IXO file 98

IIMPOTTIZ ..ttt ettt sttt b et 109
Lamp unit 44,51
LAN interface 47
LightCycler® 480 Genotyping Master 58
LightCycler® 480 High Resolution Melting Master 58

LightCycler® 480 Instrument

Connecting to the SOftWare ..........ccccuviiiiiiiniiciiccccc s 358

Cover removed

DESCIIPHION. ¢ttt ettt

Installation rEQUITEIMENTS ....c.cueueueueueueueuereeeieiereeeieieieaesereaeses e eseseseseseseseseaesesea e seaeaes 36

LICENSE SLALEIMEIILS ..evuieiriveuiirieieiiteieientt ettt sttt b et a et sae et saebeseas

Main building bIOCKS .....c.c.eueueueueuieuiiiiiiiiiciccicicecicee e 44

SPECIICAIONS ..t 26
LightCycler® 480 Instrument I

OPHCAL FIIEET SET.uiuvvuiuiririeieiiirieieetrieict sttt ettt 29
LightCycler® 480 Instrument I filter set

Detection Channel ..o 53

Detection fOrMALS ...c.ceueueueeeeeuiueecirecieieiei e eas 346

LightCycler® 480 Instrument II

NEW fEALULES ....uveeeerrieieciiiceetet ettt ettt es 24

OPHCAL FIIET SEL.ucuvvuiiiririiieiirieicitriee ettt ettt ettt e ee 29
LightCycler® 480 Instrument II filter set

Detection Chanmels ......c.o.eeeeeeerieueenirieictrecctrc ettt 54

DEteCtion FOTMALS .c.vuvveereeieieiririeiei ettt sttt ettt b ettt st st s bt eeenen 346
LightCycler® 480 Instrument master mixes 58

LightCycler® 480 Instrument run

PIePATING ..cveeeiiiieiirietrereteee ettt sttt sttt 73
SEATEING vt 73
LightCycler® 480 Multiwell Plate 57
LightCycler® 480 Probes Master 58
LightCycler® 480 RNA Master Hydrolysis Probes 58

LightCycler® 480 Software

21 CFR Part 11 COMPLANCE .....eveummemiieiemeieieieieieseieieieieieseieaeaeseieseaeseseseseses e eseses e eaeseseaes
COMPONEIES.....viuiiiiiiieiiiet ettt ettt sttt s s e sb e s bt en 86
INSEAILIIIG. c.veveveeeecieicicicieici et 353
NEW fUNCHONS ..ot 24
OVEIVIEW 1ottt 86
REIMOVING ..ottt ettt ettt sttt a et 371
SEATTING vttt ettt sttt ettt 88,358
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LightCycler® 480 SYBR Green I Master 58

LightCycler® 480 System

CONTOTIIILY vttt sttt sttt sttt sttt sttt sttt st 11
LightCycler® Cyan 500 53,54
REPOTTET Y€ ..ttt 64
LightCycler® Red 610 53,54
REPOTTET QY€ ..uuunuiiiiaeieieieieieeee ettt 64
LightCycler® Red 640 53,54
Sy 8163 TS o< < 64
LIMS 27,284
LIMS connection 50
Loading device 49,76
Log off 92
Macro 279,284
Creating an exXperiment MACTO .......ccceivueueeiririemeininieieitssere ettt s sessssaenes 284
ROCHE MACTOS.c..ceeeeieeeeeeeseeeetee ettt 285
Running an eXperiment Macro .........ccoeeiririeueininieieininieieesssee et essssnenes 285
TYPES Of PEIMISSION ....uceeeeiereieiereceretereeeteteeeeeee ettt eas 323
Mains switch 72
Maintenance 375
Manual
SEUCHUTC ..
SYIMDOLS 1.ttt
Text conventions
Warning and PreCattioNs .......eeeeeveueueueveuereuereteretereretetereseseseseseseresesesesesesesesesesesesesesesene 15
Master mixes
LightCycler® 480 INSTIUMENT ....c.eeeeruemeieiriereietreeictereereseeseereeesee e setsesse et s seeeee 58
Master reagents
LightCycler® 480 INStIUMENT ....ovevevrerererereririrerererereeeeeeeeesereseseee et sesesesaene 58
Melting Curve analysis 202
After PCR with SYBR Green I dye .......cceueueueieeeieieieieieieieieieieieieieieeieeeeieseieeevesenenene 62
Melting Curve Genotyping
GIoUPING SAIMIPLES ...e.vvveeeeeeereeeeeeeeeee ettt sasesaeseseees 230
Types of sample groups/calls........covveeeiiiriiniiiire s 230
Melting Curve Genotyping analysis 212
CRATTES 1.ttt sttt sttt 237
Displaying the 1aw data .......cococeeeeeeeeceeeececccee e eaes 230
Grouping Method ..o 234
OVEIVIEW .ttt ettt sttt sttt sttt et et be et ne s 228
PerfOrMING . .cucueueeeeeeieeetc ettt 234
Resolution Of @ SAMPIE ....c.ceeuereiiiiccccecc et 230
ReSUlt CONIOL COMECEPL..uruuuuiuiuiuriciritiricecicieieee ettt eaes 241
RESULLS. ..ttt 236
SCOTE ettt 230
TEIMPLALE ..ottt 241
Used melting standards ..........ccoeceuiiniiiciiininicc s 230
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Melting Curve Genotyping experiment

PerfOrIING ...ocuuiiiiiiiiieieicicccccecc e 231
Melting Curves chart 203
Melting Peaks chart 203,210
Melting standards

Melting Curve Genotyping analysis..........cococoeeeeeeeeereeeeeeeeeeseeeeseseseeseseesens 230
Melting Temperature analysis

CONENL ettt as 203
Melt program

DEfINING ..eeviueieiiieiineieieeieeiee ettt 202
Message area

Parts ..o 95
Messages 392

Instrument control SOftWare MeSSAZES ......coveveueereruereeririereuirereereserereeeseeseseereseseeeenes 393
Modify

SUDSEL vttt 289
Module bar 93
Monitoring PCR

With HybProbe Probes.......ccveeeeereeeeieieieieieieieieieieieieieieeeieeeenesese e nenene 66

With hydrolysis Probes .......ceveeeeeeeeeieieerieiceeeiecieeeieeeeeee e nenene 64

With the SYBR GIeen I DYe .....ocoveveueurieerieieeeieieieieieieiiereeeiee e 62
Mono-color experiment 178
Multicolor 52,53,272

Endpoint GENOtYPING......cceeueueuemimiimiimimieireseseseseeeneeeeesenesesesesesssesesessasesssssssssssssasssas 215
Multicolor detection 64, 66
Multicolor HybProbe detection format 123
Multiwell plate 55

LOAAING. c.vvtueuieiieieiiieieieieiticiei ettt 50, 75

REIMOVINE ..ottt et 50

SCALINE ..ttt 74
Multiwell plate barcode reader 48,50

SPECHICALIONS ..ttt eaeaes 31
Multiwell plate loader 45, 46,48
Multiwell plate (MWP) image 105

Information Provided........coceceeueueueueeeeeceeeeeeeeiee e 106

PIINTIG. ettt ettt sttt 106

ZOOMING IN/OUL...eviviiiiiiiiiiiiitiniiiccc s saas 105
Multiwell plate type

SEUEIIIG . cuvevereueereeeietetrtet ettt ettt ettt a et st b et et a et a et st e st sne st snent 348
Navigation

Database IEEIMS ...c.cueurururururueuieiieeceieieiree ettt 96
Network

CHENT/SEIVET ..ot 369

Setting-up a client/server NEtWOTK........ovvveviririririririririririririss sttt 369
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Network cable 43
New functions

LightCycler® 480 SYSTEIM ....ccouvueueeriruereiririeieirtreesettreeseseesee et setsesse et ssesensaeses 24
Noiseband

SEULING ..ttt 166, 170
Object

CIEALINZ .evvevuierreieutt ettt ettt ettt ettt st sttt b et st b et eaenes 99

EXPOTHING. .ttt 92,109
Object files 98
Object handling

Software Version 1.3 OF €arlier ........cccouvueueiririeeininieieerieteieeest et 340
Object types

Suitable for temMPIAtes ......covveueiieirieicerrec e 280
Online data display

CUSLOIMUIZING ..ttt sttt ettt ae s 128
Open

Chart Preferences IteI .......c.ovcueueeeeeuereeriieererreieeseeesee e essesssesessesesesesessessaeses 303
Operation log 349

VIEWIIIZ. oottt ettt 343
Optics unit 44,51
Ordering information 398
Overcompensation

RECOMMENAATIONS ..ttt sttt ettt st b et eae s 274
Pair samples 195
Pan

CRAT T ettt ettt ettt et sttt b et 296
Password

CRANGING ..ttt sttt sttt sttt sttt sttt 331

EXPITation days ...ceceveveeeeeriemenirinieieeinenieett ettt sttt sttt sttt 330

INitial PASSWOTA.....ueuiuiuiuiuriiieirieieeeei et 88
PCR efficiency 159, 160
PCR efficiency correction 176
PCR Read 215
Peak data

SOTHIIZ ettt ettt 208
Peltier elements 49
Perform

Advanced Relative Quantification eXperiment ..........c.coceeueuererereeueeneresueeseresuenesenees 183

ADNALYSIS ovvveeieeeeteeetetetete et bene 144

Basic Relative Quantification eXperiment ........c.covueueuerererueuereninueeneneseeeseseeeeneeseseenes 181

Color Compensation eXPErimeNt .......oeeeeereeueuerereemeererieieserestsseseseseeseseestssesesessesenes 271

Endpoint Genotyping analysis..........ccoeeeereeeeeerrrreeeeeeeseessessessessseas 221
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Endpoint Genotyping with PCR Read .......cccoeceeeeriiirccerccececceeeeeeeenenes 216

Endpoint Genotyping with Pre/Post Read ..o 219

Gene SCanning aNAlYSiS......c.coeeeeeueereeeeeeeeeeeseeeeeseseses e eaes 259

Gene SCanning eXPeriMent ....c.cueuceeirieueuiriririeiininieeenisseeee st esesesesenenes 256

Manual Tm Calling analysis ........c.cocoeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseeeseseseesenes 210

Melting Curve Genotyping analysis..........cocoeoeeeeeeeeereeeeeeeeeeseeeeseeseseseseesens 234

Melting Curve Genotyping eXperiment .........c.cocoeeeeeeeueeeeeeseeeeeseeeseeseseseseenens 231

Tm Calling analysis ......cceeeeeeeeeieeeeeeeeeeeeeseeeeeeser e eeeaeaeas 204
Permissions

ODJECE-SPECITIC w.vvvvneiiieieieieicieieieci et 320
Plate detector 50, 348
Plate View

ENEring data...c.cucueueueeeeieiicieicicicieicicici e 137
Power box 47
Power cable 42
Power requirements

LightCycler® 480 INSIIUMENT .....cueeiriereuiririereiitrieeeeetetesereesesse et sesesessesesesees 37
Preference

TYPES Of PEITISSION ....ecveeeeeeeeeicieieicieeceeeeeeeeiee et eaeas 324
Preferences

Chart PrefereniCes.....coooeeieuemeueueieieirieeieieieieieiei et eaeaeaes 291, 303

FOLART .. 303

OVEIVIEW .ottt 303

SAMPLE PIELETEIICES ...evvivvuiienieieicieicicieiei et 312

USET PIEfEIEIICES ....vvueneuieueaeaeaeaeaeiei ettt 314
Prepare

Gene Scanning EXPeriment........coceeviviiuiininiiiiiiniiiccicisseessseecssneneessnnes 251

SaMPle MALETTAL ....euevirieieieirieic ettt ettt 252
Pre/Post Read 215
Print

CRATT ettt ettt 291

Multiwell plate (MWP) IMAZE ...vcveuerereereniiririeiiiririeetrteieiete sttt 106

REPOI .ttt s 302
Problem Report 98, 349
Program 124

DEfINING ..evveiiieieieieieiei ettt 124

EIAINE ottt 129

NEW EXPEIIMENT....ciiuiriiiiiieiiiieiiiieinret ettt a et st s e ne e snens 120
Provide

StANAATd CUIVE ..ottt 160
Quantification 143

Quantification analysis

TEIMPLALE ..ttt sttt sttt 280
Query

CIEALING vttt sttt ettt et s a et sen 333

EXCCULING ...ttt ettt ettt st st b et 100

QUETY TAD ...ttt 100
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Range
Of TEACHION VOIUITIC ...vvivitieteetieteeteeteeeete ettt ettt et ereereeseeseereeseereeseessersereeseens 121
Reagents 58

Relative Quantification analysis

Advanced Analysis MOde........ceeueueueueueueieieieieieieieieeeeeee e 176
ADNALYSIS INOAES ..vvviiereieieteieieietetete ettt bene 175
AULO PAITING ettt sttt st ae 180
Basic ANalysis MOde.......cceueereiiriierrreee ettt 176
Editing subordinate analyses.........cocoeeeereerereerrrreereeeeeee s 189
TACIITITIETS .ttt 180
INVALIAATING ..vveeieirirereeerrrrer ettt 199
OVEIVIEW ..ttt st sttt et et s b et es 175
PrINCIPIES ...ttt ettt sttt st sttt 179
ReSULt CONIOL COMEEPL ..utuvrviniuiiieieitrieet ettt ettt ettt 201
TEIMPLALE ...ttt ettt sttt b ettt ettt 200
Viewing subordinate analyses ........cceeeueveueuereueueueieieueieiereieeieieesererereseenenenesesesesenenene 189
VIEWING the TeSULLS ...oveveveieeeieieieieieieieieieteeeeee e ene 194
Relative Quantification experiment
T PES ettt 178
Relative Quantification experiment (advanced)
PEIfOIIINE «.vvveereeeeeeeeeeecerese ettt 183
Relative Quantification experiment (basic)
PerfOrmIng .....cccuiiiiieiiiicci s 181
Remove
Analysis from eXPeriment .........coceeuceerirueerninieerentreeeseree ettt ettt e 150
LightCycler® 480 SOftWATE ......ceeuimiuimieiieiiiiteteitteterere et seeas 371
Thermal BIOCK CYCLr ..ottt 77
Rename
ADALYSIS vttt bene 150
GENOTYPE GIOUP c.virviiiiiiiiiiiriieite et 238,266
SUDSEL .ttt 289
Report 280
CUSTOMUZINEG ...ttt ettt ettt st sttt ne et ss 299
GONETATINZ .cevveventiienreiitetetet ettt ettt ettt sttt et st ae st ss 299
PIINTING ottt ettt 302
SEEEINES ettt ettt 331
TEMPLALE ..ttt sttt sttt s 280
Report subset 288
Reset
TEMPEIATUIE @XIS.cuvveveuririereniirtereieteteteett ettt sttt sttt st se et ne s 262
Resolution
Melting Curve Genotyping analysis...........ooeeeeeeeeerrrrreeeeeeeeeeeeeeeesseas 230
Result control concept
Endpoint GENOtYPING......ccceuiuiiriiiiiiiiiiiciiieet s s 227
Melting Curve Genotyping analysis...........ccveeeueiriniccininiiciinccessceeesesens 241
Relative Quantification analysis ..........cocoeeeeeeereeereneeereceeeeeeee e 201

412

LightCycler® 480 Instrument — Software Version 1.5




Ordering Information

Result set

(3 (101 T OO 195

Viewing amplification curves for the samples.........cceeeeveueuerereieeeereeeeereeeennens 197
Roche folder 97
Run

ADOTTING wvvviitetetrtrte ettt sttt sttt sttt sttt 129

Color Compensation eXPeriMent .......cceeererrerertreruereerereereresersesesesesssseseessssesesesessenes 275

TEIMPLALE .ttt ettt 280
Run module 93

OPENING ...ttt ettt ettt st 93
Sample capacity

LightCycler® 480 INSTIUMENT ...c.ueueeiuemerieereneieieieieieieeeieaeseieseseseseseseseseseseseseseseseseaeseaenes 27
Sample Editor 131
Sample Editor data

EXPOTTING ..ttt ettt 142

IIMPOTHIG oottt sttt ettt sttt ae s 140
Sample Editor properties

CONIGUIIING ¢ttt ettt sttt sttt b bt ae s 134
Sample information

COPYIIIG oottt ettt sttt et st st st b et a s 148

ENTETING ..viiiiiiciiiniiccrtee ettt et 135

EXPOTTING ..ttt sttt 138, 149

IMPOTTIZ ..ttt ettt sttt 138
Sample points

SPECIYING APPEATANICE ....vveveeeienieieieieieieieieieieieieaeieses e eaes 307
Sample preferences 303

Modifying for an eXperiment ........c.coceeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeeseeeseseseseseseacs 313

USIINIE vttt s bbb 312
Samples

AULO PAITING oottt 195

DIESELECHIIIEG . vvvvvvvnieieicieieici et 104, 107

EXCIUAING ...ttt 107

INCIUAING oo 107

Manual PAITING......c.oviiuiiriiiiie s 196

SELECHINEG ..vvveviiieieieieieiciciei et 104, 107, 148

Selecting by clipboard data...........cccceuviiiiriniiiiiicccc s 298

Viewing amplification CUIVES.........coceueuririiciiiriiceiice e sseans 197
Sample Table 107

SOTTIINIZ oottt 108
Sample Table data

EXPOTHING ettt 108
Sample template 280
Save

External melting standard ODJECt ........ceeeeeeeeeeirireccee e 240

StANAATA CUIVE .ottt 160

Appendix




Ordering Information

Score of a sample

Melting Curve Genotyping analysis.........c.cecvceeeueiriieeininiceniriieesseceeseeseesenenss 230
Sealing foil 56
Second Derivative Maximum method 163

Performing an Absolute Quantification analysis .........c.coceeeeeeeeerereerrrneeeneseneeeenes 164
Select

ColOr COMPENSATION .eveiuerreuiirieieittrieieatt ettt sttt st se et se et saeses 147

Filter combINation ......cciiiiiiiiiiiitcctcc s 147

SAIMPIES .ttt ettt sttt et 104, 107, 148

Samples by clipboard data........oeueueceeerecirniecirncerre e 298

Samples frOM @ CHATT..ovvuvvrerirerieirree ettt 149
Select samples

To include in result calculations........cveeeeeeecreerrrrrrre e 148

TO VIEW 1N CRATTS ottt 148
Self Test 350
Sequence-independent detection assays 60

Sequence-specific detection

INQPCR s 67
Sequence-specific probe binding assays 60
Set

Detection fOrMat......ccoeueururererrcrertereeceeee ettt eas 122

INOISEDANA ...ttt s 166
Shipping

LightCycler® 480 INSTIUMENT....c.ceeiriemeiririeieietrieiettrteeseeseeeetstese ettt s eee s 27
Silver thermal block cycler

SPECIICATIONS .ttt ettt sttt sttt sttt sttt b et eee
SimpleProbe Probes 53, 54, 68
Single nucleotide polymorphism (SNP) analysis 212

MEthOAS. ..ttt s 212
Single nucleotide polymorphism (SNP) detection 67
Sort

SAMPIE TADIE .ottt 108

Table data ... s 297
Space requirements

LightCycler® 480 INStIUMENT ...cvovevrerererirerirererererereeereseresese ettt 37
Specifications

Detection UNIt....c.cciiiiiiiiiiiicccc s 28

Handheld barcode reader ...........ooucueuviniicieiniicciiiiicericeeeceeceeee s 32

LightCycler® 480 INSTIUMENT ...c.cueueueurueereeieaeaeeeeeeeeeeaeaeseeseeae e eeaeaes 26

Multiwell plate barcode reader........cceeeeeeeueeieeieee et 31

Thermal BIOCK CYCLET .....ouiuimimiiiiiieeeteeeeeeee e 30
Specify

Chart REading .......eveeeveverererireeieeeeeerereereeeere ettt 305

Chart Label StYLes ......ovvvvvevreeeeeeereceeeeerceeeee e 305

414

LightCycler® 480 Instrument — Software Version 1.5




Ordering Information

Standard curve 158
(3 (101 T OO 198
EXEEIIIAL oot 160
PIOVIAING c..eviveieiieiciceecccceeeece e 160
SAVINIZ coviiiiiici bbb 160
SLOPE cuitiittriet ettt ettt ettt 159

Standard curve chart
SPECIYING APPEATANICE ...cvvvrvvnenenceeieieieeeieieieseieeeseieaeseseaeaeseseseses e eaeaeaes 307

Standard object
TYPES Of PEITIISSION ...cvvvveeiiieieieieieieieiea et eaes 325

Start
EXPEIIMENt TUN .cueeeuirieiinieinieteienteienteienteest ettt sae s bt ebe st see st be e beseesesaene 128
LightCycler® 480 SOftWATE ....c.cueueurueuruieieieieieeieieeieieeeieeeeeeeeeeeeeeeeeeeeeeseseseaeaeseaeaes 88,358

Start-up 72

Status bar 91

Status LEDs 45,72

Subset 97,299
CTRATIIIZ vvevvveveneeieteitrteie sttt ettt a et st a et a et a et b et sttt sn et s ne st ene e enesaenesnent 288
Default sSample SUDSEt....c..oueueiririereiririeicttrieetrere ettt 288
MOIYING ..ttt ettt sttt a et ae s 289
OVEIVIEW 1ttt sa bbb 288
RENAIMNINEG .ottt sttt st snent 289
TEIMPLALE ..ttt ettt 280

Subset template
APPLYING ottt 290
CIEALINE oottt sttt et sttt a et a s 290

SYBR Green 1 53,54, 60, 62

System messages, 391

System package
COMPONENLS....vviuiiiiiriniiiieresi st s s s ns s 35

System start-up 72

Table column
Changing the wWidth ........ccoiiiiii s 297

Table data
EXPOTTING vttt sttt n et st ne e snent 297
SOTEING ettt ettt st sttt a et st enesne e snent 297

Table region
Copying to the clipboard.........cccoeeeeieeieiececcecreccee e 297

Table View
ENEring data..c.c.cecueueueueeiieieieieicicieicieiei e 137

Temperature chart

SPECIfYINgG APPEATANICE ....evvvvememeiriiereeieeeieieeieseeeeeseseeeeeaeseresese e easeeeseeasasaeasasasacs 308

SPECIYING CONLENT....ueuuiuiuiuieieiiiieiieiieieieeeeieiee et saeaeaes 308
Temperature targets

DIEfINING vttt 124
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Template
APPLYING ottt e 133,282
CLEALING oottt ettt ettt ettt b ettt bttt a bt bbbt st eseseanenenenen 282
Creating SUDSEt tEMPLALE .....c.eveveveueueieieieteieieteieiet ettt ettt ettt eaeeeaetetenenes 290
GENOLYPE ANALYSIS wuvevviiirereiiteieeietereetet ettt e s s nese s s 281
OVEIVIEW ..ottt b et b bt 279
QUANIfICAtION ANALYSIS c...vvevevereieieieieieieteteteteiet ettt ettt ettt eteee 280
REPOI Tttt 280
RUI oot 280
SAMPLE oottt ettt bbbttt ettt 280
SUDSEL. ...ttt 280
TN ADIALYSIS 1ttt sttt ettt 280
T PES ettt bbb 279
TYPES Of PETTNISSIONS «.uuvuveraeaeaiiiiiiiststseststststsestsss ettt sttt s s s s s ssaes 323
Therma-Base
Heat transfer teChnology .......c.ccceeueieiereiereieereeieeeeeeereeerererererererene e nenenenenenes 49
Thermal block cycler 44,48,76
Different VEISIONS. c...veveveveueuereueieieieteteteteteteteteseteteuesesetetetetesesesesesesesesesesesesesesenesesesesesenes 76
EXCRANGING ...ttt ettt ettt nenene 76
INSEITING NEW ONIC ..ttt ettt ettt ea et a b es bt nesese s 80
REIMOVIIIE ..ttt ettt a bbbt s s es 77
SPECIAICALIONS ..ottt
Threshold
AJUSHING .ttt ettt ettt ettt ettt ene 167
Threshold line 167
Tm Calling 143,202
Tm Calling analysis
AULOMATING ..ottt s e a e a b s 205
PeIfOrIING ...vevevereiereieieieieieeetetetee ettt n b n e n s s nenenenes 204
Performing manually.......c.ccccceeeeieiiiieeeeeeereee e 210
RESULES. .ttt ettt nenne 202
TOIMIPLALE ...ttt ettt ettt en 280
Transport locking device 41
Troubleshooting 391
Uninstall
LightCycler® 480 SOftWAIe .......cccuviiiciciiiiciiccicc e 371
Universal Color Compensation (CC) object 270
Use
External standard CUIVE.......cceeueueieieiiieieiereieeeeieeeetetetetererere e seeesesesenenenesenesenenenes 162
User 91
ACCOUNT ottt 316
EXPEIt USET TOLE ..ttt 318
GIOUP ettt b e bbb bbb n e a e b ne 316
MANAGING. .ttt ettt ettt et b et b ettt ettt a b s 326
ROLE ..ttt 317
Standard USET FOLe .....c.cuviucuiiiiiieiiiicciiceeeeieeee e sesnaeaes 317
User access
MANAZING....oviiiiiiiiiciic et s 316
Setting CONAILIONS .....vvvrrereiereteieieieietererere ettt ne s s s s s nenenenenenenes 329
TO ODJECLS ettt 320
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User Access tool

OPENING...eviiiiiiiiri s 326
User account
Creating New USET ACCOUNT ....viuiuiviuiuiiirieieircrcscscrcsssss s sass s ss s ssss s sa s sssasasasaeais 326
DISADING «..vvvveiicieieieieicicici e 327
User folders 97
User group
CIEALINE ..ttt ettt et st b et a s 328
DELEEING ..ttt 329
EItING cevveveeemeieneieieneieieiei e esesesesese ettt 329
MANAZING....ciiiiiiiiirieieiiiiiec ettt ettt et 326
User interface conventions 87
User name 88
User preferences 303,314
SPECIYING . 314
User roles
MANAGING..c.vceerveeeriieiirietrtetereterete ettt ettt sa et ae e bt se et sn et s st e st enesnenesnent 326
MOdifying ACCESS TIGILS .evvveueeirieieiiririeiettreeieietrerte ettt ettt 329
Ventilation 38,47

Ventilation dust filters

EXCRANGING ..ttt ettt sttt 380
Ventilation requirements 38
VIC/HEX/ Yellow555 53,54

REPOTLET AYC...eeiiiieiiiiiicic s s 64
View results

Absolute Quantification analysis .......cccevueuereririererenirieeerreeeree et 172

Relative Quantification analysis ........coeeeeererueuereriniererenireeereseieseeseeee et 194
Virtual LightCycler® 480 Instrument 119
Window sections

RESIZING. ..ttt sttt sttt st 94
Xenon lamp 376

EXChanging the fUSe .......ccceeeeeiiicccccccccccce e 387

FUSC ..o 384
Zoom in/out

CRATT e 149,295

Multiwell plates (MWP) IMage.....c.ceeuemememememeremereiieieieieieseseieseeesesesesesesesesesesesesesenes 105
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